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Anppeit CtpennH

KOCMOC

STRATEGY

bE3 NMPEAYYBCTBUA

MonyBeKoBoli 06MNEN NepBOro KOCMUYECKOro NonéTa -
XOpOLUMIA NOBOJA He TONIbKO BCMOMHUTL reHnii Koponésa u
ynbl6Ky MarapuHa, Ho 1 noaymaTtb — 0 KocMoce 1 o 3emne...

KO3bIPHOU TY3

Noctxenna Coetckoro Coto3a B KOCMUYECKON TOHKE U MO cei
AeHb BOCMPUHMUMAIOTCA KaK HaWBbICLWIMWIA pe3ynbTaT CTpaHbl pas3Bu-
TOoro coumanuama. «Monér rarapmHa» cran cBoeobpasHbIM «KO3bIp-
HbIM Ty30M», KoTopblii CoBeTckuii Coto3 caan cam cebe, a NOTOM He-
M3MEHHO BbIKNaAblBan Ha CTON B Ka4yecTBe MOCNeAHEro aprymeHTa.
B KaKoM-TO CTeneHn «4eNnoBeK B KOCMOCe» Bbin Aawe nydlinm apry-
MEHTOM B M0Jb3y NPerMyLLECTB colmani3ma, yem nobesa so Bropoi
MUPOBOW BOMHe. Bce cAMILKOM XOPOLWO 3HANM, KaK U KaKoMN LLeHon
noctanack lNobeaa, a BOT NONET B KOCMOC Ka3ancs BbIMIPbIliEM B
KaKoM-To BoNWebHOW NoTepee — BbIUTPbIWEM, KOTOPbIA 6bii cnpa-
BEA/NBO NOAENEH MeXay BCEMU FPpaXaaHaMm OrPOMHOW CTpaHbl. [a-
rapuH AeNCTBUTENbHO OblNl HAPOAHbLIM repoem, 1 3To Gbisl, NoXanyn,
nocnegHuin cnyydan B CCCP, korpa B 04HOM YeNoBEKE COeANHUANCH
KyMWP BNacTu U Kymup Hapoaa.

MpakTnyeckn Bce 1960-e rogpl NPOLWAN NOA 3HAKOM BUTBbI 3a KOC-
MOC, a 3h(eKTHaA TOYKa B 3TOM COPEBHOBAHUM, NMOCTABNEHHAA B Ty
MUHYTY, Koraa Hein ApMCTPOHT CTYyNUA Ha NOBEPXHOCTb JyHbl, [0
CMX NMOP MHOFMM NPefCTaBASAETCA BCErO INLUb MHOrOTOYMEM. TaK unu
nHaye, nmeHHo tOpwuin MarapuH n Cepren Koponés, MNepBbiit KOCMO-
HaBT M F'eHepasbHbIi KOHCTPYKTOP — rMaBHble COBETCKME repoun cpa-
eHus 3a Hebeca,— 10 CMX MOP CYLLECTBYIOT B MaCCOBOM CO3HAHWUM B
Buae MUdONOrMYEeCKUX U 0THACTU AaXe CaKpanbHbIX hUryp.

NEPBbIW UM BTOPOM

Bonpoc o nnaepcTBe B KOCMUYECKOW FOHKE He TaK 0HO3HA4eH, KaK
MOJET noKasatbcs. Ewe B 1946 rogy BepHep doH bpayH, co3aatens
3HaMeHUTON HemeL Kol pakeTbl «Pay-2», npegnoxun snactam CLUA
MPOEKT 3anycka nepBoro UCKYCCTBEHHOro cnyTHUKa 3emnun. Ho ame-
pUKaHLbl OTKa3anucb OT 3TOr0 NPELNOKEHNs, CNpaBeAnnBO paccy-
[IMB, YTO NPAKTUYECKOro NPUMEHEHNS TaKoM CNYTHUK — MeTannunye-
ckas 6onBaHKa — UMeTb He MOXeT. B 1954 rogy doH BpayH onstb
npegnaraer 3anycTuTb CNYTHUK — U CHOBa nosy4yaeT oTkas. Cbirpanu
ponb BefOMCTBEHHble pa3Hornacua — PeAcTOyHCKWI apceHan, rae
pa6otan doH BpayH, oTHocuncs K Apmun CLUA, a KOHTPAKT Ha pas-
paboTKy cnyTHMKa Noay4Ynn BoeHHO-MOpCKoW hoT Co CBOMM Npoek-
Tom «ABaHrapa» . B 1957 rogy ¢oH bpayH cHoBa npocuT paspeLue-
HUs Ha 3anycK cBOel paKeTbl. EMy cHOBa 0TKa3biBaloT. Ho 4 okTabps
1957 rofa ¢ NOMOLLbI0 MEXKOHTUHEHTaNbHOW GannmcTnyeckon pa-
KeTbl CCCP 3anyckaer cnyTHUK KOHCTpyKumn Koponésa... Amepu-
KaHCKWI «ABaHrapz» Tepnut katactpody Ha crapte. M Tonbko nocne
nonéta cobaku Nlaiiku (He BepHyBLIeica ¢ opbuTbl) dhoH BpayH ot-
npaefiAeT B KOCMOC CBOM «IcKnnopep», 31 aHBapa 1958 roaa.
OpHako noTom amepuKaHubl ctanu foroHatb. Ewé c asrycra
1959 ropa CLUA npucTynuam K ucnbiTaHWAM NPOTOTUNOB KOCMUYe-
CKMX Kopabneii, cobupasch 3anycTUTb CBOEro acTpOHaBTa B Hayane
1961 roga. Mocksa 3aTtoponunach.
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CTPATETMN

OfHaKo HameyeHHbI Ha AHBapb 1961 roaa amepuKaHCKWA op6u-
TaNbHbIN NONET He cocTosAncA. BepHep ¢oH bpayH, Bo3rnaBmBLLKi
aMeprKaHCKylo nporpammy nNuWaoTMpyembix NonéTos, He jaBan ra-
paHTUM MONHOro ycnexa — aBapUiHbIMU BblAW 4eTbipe W3 Aecs-
TV aMepUKaHCKKX NyCcKoB. byaylmnii ameprkaHckuin actpoHasT N2 1
AnaH LWenapg 3asB1n 0 CBOEN pewmmocTy neTeTb HemeaneHHo. Ho
toH BpayH fobuncsa ewé naTn 6ecnmnoTHbIX CTapToB.

3a 10, YTO NepBbIM YeNOBEKOM B KOCMOCE OKa3ancs rpaxaaHuH
CCCP tOpuit FarapuH, 6narogaputs ciepyet Cepres Masnosuya Ko-
ponésa. [eHepanbHbI KOHCTPYKTOP peLum, YTo YenoBeKa MOXHO OT-
npaBAATb B KOCMOC, CPa3y Nocie ceabMOro UCnbITaTeNbHOro NycKa;
UCNbITaTeNbHbIN 3anyck 25 mapTta kopabns «BocTok-3A» ¢ MaHeKe-
HoM MBaHOM VBaHOBMYEM M nanKkoW 3BE3L0YKON MPOLWEN ycnew-
Ho. [paBaa, U3 NpeablAyLMX WeCTU NYCKOB NO0BMHA 3aKOHYUAUCH
HeyAayel, U BEPOATHOCTb rMbenn KocMoHaBTa bbina AeNCTBUTENBHO
0YeHb BbICOKA, HO KOPONEB pUCKHYN B35ATb Ha ce6s OTBETCTBEHHOCTb.
OpaHaKo MarapuH BnofHe Mor oKa3aTbCs BTOpbIM. A MOT 11 BoobLue He
noneTeTb B KOCMOC, KaK 3TO MPOM30OLLN0 C NOTEHLMaNbHbIM KOCMO-
HasToM N 3 Mpuropuem Hentobosbim. PykoBoauTens ot6opa 1 noa-
rOTOBKM KOCMOHABTOB reHepan Hukonan KamaHuH nucan: «...eAuH-
CTBEHHOE, YTO YAEePXMBAET MEHA OT pelleHns B Nonb3y TUToBa,— 310
HEe0o6X0AMMOCTb MMETb Goslee CMIBHOMO KOCMOHABTa Ha 16-BUTKO-
BbIl CYTOYHbIN NONET. BTopoii NonéT Ha 16 BUTKOB byaeT, Geccnop-
HO, TPyAHee NepBoro, OHOBUTKOBOroO Nonéta. Ho nepebii NONET n
MMA NepBOro KOCMOHABTA Y€I0BEYECTBO He 3abyeT HUKOrAa, a BTO-
poin 1 Bce nocnepylowine 3abyayTcsa TaK e Nerko, Kak 3abbiBaloT-
€A o4yepeAHble PeKopAbl.... TPYAHO PELINTb, KOro M3 ABYX [OCTON-
HbIX CAeNaTb MUPOBOW M3BECTHOCTbIO U HABEKW COXPaHWUTb €ro UMs
B MCTOPUM YenoBeyecTBax». Bbibop 6bin caenaH B nosb3y FarapuHa.
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12 anpens 1961 roga oH cTan caMblM 3HAMEHUTLIM XUTENem 3eMiu.
AnaH lllenapa otnpaBuica B cBOM NonéT cnycta 3 Hepenun, 5 mas
1961 ropa, Koraa paketa «PeactoyH-3» BbiBeNa KOCMUYECKUI KO-
pabnb «Mepkypuid-3» Ha cyb6opbutanbHyto TpaekToputo. Lllenapg
He obneTen BOKPYr NnaHeTbl, HO 3aT0 Npu3emauncs (TouHee, NpMBoO-
AHuNcs) B kKabuHe ceoero Kopabns, B oTanyme ot FarapuHa, noku-
HyBLero KabuHy «BocToka» v CNycTMBLIEroCs Ha napatlioTe.
Jlio6onbiTHO, uTo hopmanbHo MewayHapoaHas aBuaLUoHHas dege-
pawums 3acuuTbiBana peKops AasbHOCTU NOMETA TONLKO B TOM CNyyae,
eC/IM NUNOT ocTaBancs B KabuHe kopabns [o nocaaxu. Pasymeercs,
TaK 1 66110 06BABNEHO COBETCKON CTOPOHOWA B Clyyae ¢ FarapumHbim,
1 370 He Bbino npaBgoit. Cam xe FarapvH, KOraa emy Hanpsimyio 3a-
Janu 3T0T BONPOC BO BPeMs Mpecc-KOHEepPeHL MU, YKIOHYMBO OTBE-
TWA, 4TO [NaBHbIN KOHCTPYKTOP NpeaycMoTpen oba BapuaHTa cnycka
c opOuTHI.

Camoe 3aHATHOE B 3TOWM MUCTOpUK, 4To cnycta Tpu roga B CCCP pen-
CTBUTENBHO BbIN 3anylueH Kopabab — «Bocxoa-1»,— ¢ KOTOPbIM KOC-
MOHaBTbI NpuU3emasanct yxe B kabure. M CCCP... TyT e oduum-
anbHO 0ObsABMA, YTO BriepBble B MUPE COBEPLUEHA MArKas Nocajka
noaen B kabuHe kopabns! CoBeplueHHO 3a6bIB, YTO HECKO/BKO NeT
Ha3ag [arapuH yxe «caguncay» B KabuHe...

3A4YEM U ANA YEro?

OCTaBMM paccymaeHus o ToM, KTo 6bin «nepBbiM». Hac uHTepecyet
npyroe.

M3yyas nctopuio 3aBoeBaHMA KOCMOCA, MMeeT CMbICN 3afaTbCA BO-
npocom: «[ns Yero BC& 310 3aTeBanocb?» M 106aBUTb eLLé 0anH BO-
npoc: «lMovyemy 370 cCOpeBHOBaHME BENOCH C TAKUM OXECTOUEHUEM,
KOrfla B TOMKY ,,KOCMUYECKOro napoBo3a“ Gbinn GpolleHbl KONnoc-

canbHble pecypcbl, KaK € TOW, TaK U C APYroi CTOpoHbI?» KpacuBbii
OTBET — «BO MMA HayKW W mporpecca» — KPUTUKU He BblAepiKuBa-
eT. [la, KOHeYHO, HayKa TaKoe [1eNI0 — HUKOTAA He 3Haellb, rae Han-
Nélb, rae notepsellb. Teneckon «Xa661», «NyHOX0AbI» U «MapCoX0-
Obl» — HayKa B 4MCTOM Buze. Pacxoabl MoryT BbiTh haHTacTUYECKU
OrPOMHbI, HO TaK € KOI0CCaNeH MOXET BbiTb 1 BbIMIPbILL. BAPYT Mbl
AeCTBUTENBHO OTbILLeM Ha Mapce YTo-To TaKoe, YTo paiKanbHo 13-
MEHUT Hallly XM3Hb... K Nydiiemy? A Bapyr HeT? MNpeackasaTtb 31echb
4T0-1M6B0 0YEHb TPYAHO.

MunoTupyemas KOCMOHaBTUKa — Apyroe feno. bonbMHCTBO 3KCne-
PVMEHTOB Ha BCEX 3TUX OPOUTaNbHbIX CTAHLMAX NOCBALLEHbI U3yye-
HUIO TOTO, KaK KOCMUYECKME MONETbI BAUAIOT HA KWUBOW OpPraHu3m.
To eCTb Mbl IeTaeM Ans Toro, YToObl y3HaTb, KaK NeTatb. IT0 yKe He
HayKa, a yto-To gpyroe. KoHe4yHo xe, nonetbl 1970-x, KOoTOpble Me-
CALAMM TAHYIUCb Ha cTaHuuax «CanoT», NpeAHasHayanuch Ais Bo-
eHHoW pa3Beaku. Kopabnb nponetan TbicAYM KUIOMETPOB No opbu-
Te Hag Tepputopurenn CLUA, a KOCMOHaBTbI ienanu COOTBETCTBYOLME
dotorpaduu. s nepepaun nHdopmayum 66110 Aaxe npuaymaHo
cneunanbHoe yCTponNCTBO: BMeCTe ¢ 0TXoAaMu U3 kopabns Bbibpa-
cblBanach cneuuanbHas Kancyna, Kotopas He cropana B atmocaepe,
a napauwtoTupoBana Hag Tepputopuen CCCP. Ho cenvac BCE, 4to no-
HafoBUTCA, MOXKHO YBUAETb U C 0ObIYHbBIX, BECMUAOTHBIX CMYTHUKOB.

TaKk 4yTo Ha BOMPOC, BO MMs KaKOM TAaKOW HayKU HYXHO 6bino B
1964 roay 3anvxuBaTh B OJIHOMECTHYIO KaBWUHY KOCMUYECKOro KO-
pabnsa Tpéx kocmoHaBToB 6e3 ckadaHapoB, oTBeTa HeT. Pasee uTo
0YeHb 3ax0Te0Chb BCEM NPOAEMOHCTPUPOBATh, 4To y CCCP nosBunca
MHOTOMECTHbIN Kopabb.

AX pa, ectb ewé paspeKknammpoBaHHblin 3ddeKT cnuH-odd. Mon, B
XOA€e pa3paboTKU PaKEeT 1 yHHbIX MOAYNEN Mbl NpUAYManM MHOTO
TaKoro, YTo NMOTOM NOHAZO6MNOCH HaM B OObIYHOW MU3HU. [13HKen
Fonaunt (pykosogutens HACA B 1990-x) KaK-To 3aBUJI, YTO Kamabli
[0NNap, BAOXKEHHbIN B aMEPUKAHCKYIO YHHYI0 Nporpammy, npuHec
no LWecTb Aonnapos otAauun. CtpaHHo 6bino 6bl FoNAUHY He XBaNUTb
cBo& BegomcTBo. Ho 3hdeKT cnuH-odd — Bonpoc cropHbiii. TexHo-
JIOTVM BCE PaBHO He BO3HMKAIOT HA NYCTOM MeCTe, U Ha KaXaoe OT-
KpbITE KOCMMUYECKOTO MeXaHWKa HaWaeTcs AecATOK NpeTeHAeHToB
BnonHe 3emHbix. HACA Bceraa npunucoiBano cebe msobpeTeHue
TaKOM NONE3HOM LWTYKK, KaK TeIOH, XOTA APYrMX KaHAWAATOB B €ro
nepBOOTKpbIBaTENN — 6OJblUE fECATKA.

/ Ha BCTpeYy ¢ MHOMNAHETAHAMM HaM Jlydlle He paccynTbiBaTb. 3Ha-
MEHUTBIN COBETCKMI acTpoduank Nocud Lknosckuin, aBTop dyHaa-
MeHTa/bHbIX paboT no npobnemam NoucKa BHE3EMHbIX LUBMAN3A-
UWIA, [OKa3bIBaN, YTO NOAOOHBIN KOHTAKT UMEET CMbIC TOJIbKO B TOM
cnyyae, eciv 06e CTOPOHbI HAaXOAATCA Ha CPABHUMOM CTaAuN TEXHO-
NIOTMYeCcKoro pasBuTvA. B MHOM cnydae «CunbHOM» CTOpoHe Gyaer
NpoCTO HeuWHTepecHo, a «cnaboi» — 1 BOBCe omacHo. M 31o npwu
cambIx 6narmx HamepeHusx. HUKAKOM «BOMHbI MUPOB» He MOXET
OblITb: 115 MEK3BE3AHOT0 Nepenéra HyKHbl TaKMe MOLLHOCTH, K KOTO-
pbiM Mbl Ha 3emie Aaxe He Npubausunuce. Tak 4To eciu Haja nnaHe-
TOVi 3aBMCHET KaKoW-HUBYAb «Kpeiicep ,,fanaKkTuka“», ConpoTMBATb-
cs 6yaer 6eccMbICIeHHO MO onpefeneHuio.

BUTBA 3A KOCMOC

[la nagHo, BO3pasAT MHe, pa3Be HEMOHATHO, YTO BCE 3TO fenanocb
ans TpeTben MUPOBOW BOWHbLI? locne TOro Kak paKeTHbIN LWaHTaX,
NpeAnpuHATLIA XpyLLéBbiM Bo Bpems KapubcKkoro Kpusuca, nposa-
JMACA, 0CTaBanach TOMbKO «CTaBKa Ha Hebecar. Cam daKT Henpeo-
[ONVMMOrO XenaHWs COBETCKUX PYKOBOAUTENeN NoCTaBUTb paKeTbl
MMeHHO Ha KyGe AeMOHCTPMpOBan amepuKaHLam, Y4TO HacTosLLero
6onbluoro pakerHoro noteHuunana y CCCP Het. B camom gene, ey
BaC B JOCTaTKE MEXKOHTUHEHTaNbHbIX 6aNINCTUYECKUX KLUTYK», TaK 1
cTpensiite umu n3 Cubupm yepes nontoc, Ha Kyby-To 3auem Be3T pa-
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KeTbl! BOT 1 NOHaA06MACh MHOTOYUCNEHHbIE AEMOHCTPALIMM B KOC-
moce. PaccykaeHue cnpaBefnnBoe, BnonHe 00bACHALLEE KOCMU-
yecKylo ncteputo, oxaatmsluyio CoeTckuin Coio3, HO HeL0CTaTouHOe,
4TOBObl MOTMBMPOBATL aHANOMMYHYI0 UCTEPUIO B AMEpHKe.

OpHako ecTb W Bonee KpacuBble BOEHHO-CTPATErMYECKME BEPCUN.
TaK, Hanpumep, CyLLeCTBYET M3ALLHAA TeOpMUA BUTBbI 3@ TPaHCNOPT-
Hble nyTu, ony6IMKOBaHHAs HECKONbKO NET Ha3az Uctopukom Pycna-
Hom MicmamnoBbim. BoT eé kpaTkoe nsnoxeHue. Mocne Bropon mu-
pOBOIi BOIHbI 6e3ycnoBHOE rocnoacTeo Ha Mope nepewwno K CLUA.
C 3Tm He cnopun gaxe cam ToBapuu CtanunH. FoCcNoAcTBO Ha mope
NPUBOAMNO K FOCNOACTBY B MUPOBOI 3KOHOMWKE — B CWJy TOTO NpPO-
cToro akta, 4to B rnobanbHOM Mupe rNaBHble MyTU TPAHCMOPTHU-
pOBKM TOBapoB — Mopckue. B 3toit cutyaumm Cosetckuit Coto3 bbin
06peyéH Ha MOMCKM aCUMMETPUYHOTO oTBeTa. JIMWNUTL MOPCKME ne-
PEeBO3KM peLialolero 3HayeHns Aaa MUPOBOW IKOHOMUKN MOXKHO
6bIN10, TONBKO OTOPBABLUMCH OT NOBEPXHOCTM HALLEN NAaHeTbI.
Pa3BuTMe TpaHCNOPTHON aBMauuK He 6bl10 NOAXOAALMUM peLleHu-
em ans CCCP: ceBepoamepuKaHCKMUI aBMaLMOHHbIA NoTeHyMan Gbin
CambIM BbICOKMM B MUpe — eLLé B X0e BOVHbI 3TO AOKa3anu apmagpl
«neTaloLwnx Kpenocrei». Ho roHKa B KOCMOCe jlaBana HoBble LWaHChI.
B 3701 norvke BMecTo 3eman MeCTOM NepeBO30K cTaHoBunacs Con-
HeYyHan CUCTeMa, a C TOUKM 3PEeHNsA MEKMIAHETHbIX TPAH3UTOB TPaHC-
nopTHas cuctema 3em/in BoobLe Tepsna LLeHHOCTb, NOAOGHO ToMy
KaK pa3BuTas ceTb FOPOACKUX YAWL, HE UMeET LLeHHOCTN CPaBHUTENb-
HO C MOPCKUMM NYTAMMU.

W Cosetckuit Coto3 HayMHaeT KOCMUYECKYIo FOHKy. lepBbin cnyT-
HWK, NepBbIii YENOBEK B KOCMOCE, nepBas opOuTanbHas CTaHuus.
Ho cumBonom nobeapl B KOCMUYECKON FOHKE MPUHATO CYUTATb Bbl-
CaAKy amepuKaHues Ha JlyHe. [la, 310 6bina aBaHTiopa, PUCKOBaH-
Has urpa — JOKa3aTeNbCTBOM CIYKUT TO, YTO BONbLUE 3TOT IKCNepU-
MEHT He noBTopaau. Ho cornacHo onucsiBaemon Teopuu, nobeaa B
«urpe» foctaBanacb TOMy, KTO nepBbiM KONoHu3npyeT ConHeyHyto
cuctemy, B nepsyto ovepedpb JIyHy. AMEpUKaHCKUIA NYHHbIA fecaHT
npowén ycnewHo. Coetckomy Coto3y Hazfo 6biNo oTBEYATL YEM-TO
elwé 6onee maclTabHbIM, @ 3TOro OTBETA He HawWock. MonbiTka 3a-
NYCTUTb «yHHYO» paKeTy H-1 3aKoHYMNach Kpaxom, 4To Gbl TaM HU
paccKasblBanu nponaraHAMCTbl M arutatopbl. CnewuTs CTano Hekyaa,
1 pe3ynbTaT Mbl HabNOfaeM CerofHsa — ¢ Hayana 1970-x Temnbl 0CBO-
€HMA KOCMOCa nepecTaroT pacTu.

HE CTOUT BbIAEJIKU

B 3ddekTHON Teopumn o KonoHuzauum CONHEYHOW CUCTeMbl €CTb
O[IHO HesfBHOE JonylieHue. s Toro ytobbl MEXMNIaHeTHbIe NONE-
Tl 66111 3DEKTUBHBIMU, HEOBXOAMMO CYLLECTBOBAHUE IKOHOMU-
YECKUX CYOBEKTOB Ha 3TUX NAaHeTax. A No 3ApaBoM Pa3mbILLAEHMUH,
MMEHHO C 3KOHOMUKOM Hac NoAKUAAIT 6onblune npobiemsi.

[leno B Tom, 4TO0 3(PHEKTUBHOCTD PAKET, HA KOTOPbLIX Mbl eTaeM B
KOCMOC, UMeeT npejen, K TeopeTMYecKoMy Nopory KOTOPOro MHxe-
Hepbl NOAOWNN BMNOTHYW. B HacToAwee BpeMa [ocynapCTBEHHbIN
KOCMWYECKNIN Hay4yHO-NMPOM3BOACTBEHHBIN LEeHTP umenn M. B. Xpy-
HUYeBa 3aHAT CO3AaHNeM HOBOW paKeTbl «AHrapa», KotTopas AoMKHa
cMmeHuTb «[TpoTOH». TeopeTnyeckn, eé MCnoNb3oBaHMe MOXET CHU-
3UTb LieHy BbIBOAA rpy3a Ha reoctayuoHapHyio opbuty pasa B non-
TOpa, MOXeT bbiTh BABoe. Celvac oTnpaBka 1 Kr rpy3a B KOCMOC
«lpoToHoM» 06xoauTes B 20 ThiCAY A0NNAPOB. ECAn Mbl noneTMm Ha
amepuKaHcKon «[lenbTex, GyaeT ewé fopoxe.

A ons Toro, 4tobbl 63 Npobiem CnycTUTb rpy3 ¢ 0pOUTHI, HYKEH Koc-
MWUYECKUA CaMONET, Bpoae Tex, KoTopble pa3pabartbiBan B 1930-e
roapl Cepreit Koponés. Takoil camonér, COGCTBEHHO, e CyLLecTBy-
eT. NpaBubHO, 3TO aMePUKaHCKMUIA WaTT/. TONbKO WaTTn HeCET BCero
15 Trpy3a, a ero 3anyck o6xoAuTCcA B NOAMUANKAPAA LOANAPOB. YTO
K€ TaKoe OH [J0MKEH NPUBE3TH, YTOObl MEPONPUATUE OKYNUNOCH?
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[laxxe ecan fonNycTUTb, YTO Mbl OTbILLEM 3010TON actepouns, Ha JloH-
JOHCKOM GUPIKE TOHHY «KENTOro AbsABOMA» MOXHO KyNUTb 3a 40 MuA-

NINOHOB A0oNNapoB. TalwuTb e€ Ha 3eMJII0 U3 KOCMOCa — HepeHTabe b
Ho. KcTaTi, 60/bLIMHCTBO U3BECTHbIX HaM acTepPOM/0B, KOHEYHO Xe,
HVWKaKue He 30/10Tble, a Xene3Ho-HuKenesble. Ha Ton xe JIoHLOH-
CKOi GMpXe HUKeNb AelleB/e 30/10Ta B TbiCAYY pas.

M ecnu mbl noneTMm 3a ropon 30/10Ta, Halwmn pacxodpl 6yayT Bbille,
yem npu nonére Bokpyr 3emnu. lo oueHkam cneumnanuctoB LieH-
Tpa XpyHuyeBa, ewé A0 Kpu3nuca ONyBAUKOBAHHBIM KypHANOM
«SmartMoney», ya0BoNbCTBME 3a6POCUTL KOPab/ib K NOACY acTepou-
[I0B C MOMOLLbI0 CAMOI 3KOHOMUYHOW «AHFapbl», KOTOPOM, K CNOBY,
MoKa el HeT, 060iAéTcA Ham B 30 MUNNMApAOB LONNAPOB, KaK MU-
HUMYM.

Xopouwo, a 4to 6yaem fenarb, €Civ Kakoii-To pecypc Ha 3emie uc-
yepnaetca? Ha ato Toxe ectb otBer. Tabnuua MeHaeneesa eamHa
NS BCex NnaHeT. H1 oauH MeTansi unu MuHepan, KOTopbiil Mbl CMO-
KEM OTbICKaTb «Ha MblAbHLIX TPOMUHKax» Mapca, B Gnvxanwue
100 net Ha 3emnie He ucyesHeT. M HedTn B KocMoce HeT. U ckonb-
KO HM «BbINN3bIBAN» CYLLECTBYIOLLYIO PAKETy, cam no cebe nunotmpy-
eMblii NoNéT (aaxe Ha Mapc!) HMKaK He NPMBAM3MUT HAaC K CO3AaHUI0
NPUHLMNUANBHO HOBOFO KOCMMUYECKOro Kopabns.

PYCCKUWE HA MAPCE

3aTto ecTb Bepcus, KOTOpas 0ObACHAET HAKauKy KOCMUYECKMX My-
CKYJIOB enaH1eM rocyaapcTBeHHbIX NpeanpruHumarenei go 6ecko-
HEYHOCTN BbIKAuMBaTb AEHbIM U3 KAPMAHOB HaNOroniaTeNbLNKOB.
37ecb yMeCTHO BCMOMHUTL C10Ba Npe3ungeHTa [yainta JvzeHxayapa,
CKasaHHble MM He3afonro Ao yxona w3 benoro goma B 1960 rogy:
«Mbl He MOXEeM He NpU3HaTbCA camum cebe B TOM, UTO B CTpaHe CNo-
XUNacb Ka4eCTBEHHO HOBAA CUa, KOTOPYIO A ONPeAensato KaKk BOeH-
HO-NPOMBILUNEHHbIA KOMMEKC. JTa He3pumas cuna, Kotopas nuuie-
Ha flapa UCTOPMYECKON NepCneKTUBbI, CYKUT CBOUM CUIOMUHYTHBIM
MHTEpecam 1 COBEPLUEHHO He AyMaeT O TOM, K 4eMy OHa MOXET Npu-
BECTW BCE YEN0BEYECTBO, EC/IM €€ KOHLLeNnLMsa Bo3obnaaaer».
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Ho He 6yaem aymaTb 0 MpayHbIx MporHo3ax. Monpobyem B3rnsHyTH
Ha BCE MHaye. 3HaeTe, B KaKylo CyMMy OOOLWENCH KUTanuam noiér
MX NepBOro «TaWkoHaeTa»? Mo oduumanbHbiM AaHHbIM KuTancKo-
ro a3poKOCMMUYECKOro areHTCTBa, pacxoipbl Ha 3TOT MONET cocTaBu-
v 2,5 Muannapaa fonnapos. A NOMHUTE, CKObKO 06 3TOM nonére
nvicanu n roeopuan?

[laBaiiTe npon3BeaEM HeCNOoXHbIN NOACYET. EcTb meToa oueHKn PR-
aktuBHoct — ACE (Advertising Cost Equivalent). OH o4eHb npocT,
HarfAAeH 1 WUMPOKO MCNONb3yeTca Npu olleHKe 3thhEKTUBHOCTN fes-
TenbHOCTM PR-areHTCTB. YT06bI BbIYnCcIUTL ACE, HYHO cobpaThb Becb
06béM maTtepuanos, nossuslumxcs 8 CMW B pesynbTare HanpasieH-
HbIX PR-Z€MCTBWIA, M NOACYMTATb, B KaKyl0 CyMMy O06OWENCS BbIKYN
aHaNOrMYHbIX PEKNAMHBbIX NMIOLWAAEN B TEX e XypHanax u rasetax B
COOTBETCTBYIOLLEE BpemA. TaK BOT, BO Bpems nonérta larapnHa mmpo-
BOW pbIHOK peknambl B CMU coctasnsn npumepHo 10 munnvapaos
[0NNapoB. 3TO 3HAYWT, YTO B [leHb Ha peknamy Tpatunocb 30 mun-
NINOHOB.

TouyHble Ludpbl CTOMMOCTM NONETa NMEPBOTO KOCMOHABTA HAMTU He-
BO3MOXHO [0 CMX MOP, HO COMOCTaBAAA PAA OLEHOK He3aBUCUMbIX
nccnefoBatenen, MOXHO Ha3BaTb Cymmy nopsaka 200 MUNAMOHOB
A0NNapos.

Ho 13 anpens 1961 roga Bce rasetbl MMpa Hanedartanu cpasy «Pyc-
CKue B Kocmoce!». Bceobuyas nctepums npogomKanach He oauH AeHb,
TaK 4TO No oL eHKaM xypHanucta fOpusa [paHoBCKOro, nepsbIM B3rs-
HyBLLUEro Ha Npo6aemy ¢ 3TOM TOYKM 3PEHUA, NPOEKT «4ENOBEK HA Op-
6uTe» Kak PR-aKumMs OKynucs 3a Hegenio.

CerofiHs 06bEM MMPOBOTO pbiHKA MeAMapeKIambl, No AaHHbLIM KOM-
naHuu PricewaterhouseCoopers, npesbicun cymmy nopsigka 400 (1)
MUANMAPA0B AonnapoB. M B aanbHeliwem oH GyfeT ToNbKO pactu.
MpeacTaBbTe, 4TO POCKOCMOC OTNPABUT NUAOTUPYEMYIO KCMEANLMIO
Ha Mapc. lNepBble NONOCHI BCeX raseT, BCe BeYepHMe BbIMyCKN HOBO-
cTeil v Bce 6aHHepbl B IHTEpHeTe co cnoBamu «Pycckuii measeapb Ha
Mapce» ByayT rapaHTUpoBaHbl. TaKOE 1 33 AeHbrM He Kynuub!
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Andrey Strelin

OUTER SPACE
WITHOUT
PREMONITION

The 50-year jubilee of the first space flight is a good cause not
only to remember Korolyov's genius and Gagarin's smile but
also to think about the outer space and the Earth.

TRUMP ACE

The accomplishments of the Soviet Union in the space race are still regarded
as the utmost achievements by a country of full-fledged socialism. Gagarin’'s
flight was like a trump ace which the USSR dealt fo itself and then invariably
lay onto the table as the ultimate argument. In a certain sense “a man in outer
space” was even a better argument in favor of socialism than the victory in the
Second World War. Everyone knew too well how and at what price the victo-
ry was achieved, while the space flight was like winning some sort of a magi-
cal lottery, winning a prize which was fairly shared between all citizens of the
vast country. Gagarin was, indeed, a national hero, and this was probably the
last case in the USSR when one person was a cult-figure both for the authori-
ties and the people.

Practically all the 1960’s were dedicated to the battle for the outer space, and
the dramatic full stop in this competition dealt by Neil Armstrong when he
stepped onto the surface of the Moon, is still looked upon as nothing but sus-
pension points by many people. One way or another, these are Yuri Gagarin and
Sergey Korolyov, the First Cosmonaut and the Chief Designer, the main Soviet
heroes of the battle for the sky, who still exist in the collective consciousness
as mythological and, o a certain degree, even sacred figures.

THE FIRST OR THE SECOND

The issue of leadership in the Space Race is not as categorical as it may seem.
Back in 1946 Wernher von Braun, who engineered the well-known German
rocket V2, proposed to the US government a project of launching the first arti-
ficial satellite. But the Americans turned it down, thinking, and rightly so, that
such a satellite could not be of any practical use being just a lump of metal. In
1954 von Braun repeatedly proposed to launch a satellite - and, again, was
refused. Institutional discrepancies played a part in that; Redstone Arsenal,
von Braun worked for, belonged to the U.S. Army, while the contract on devel-
opment of a satellite was signed with the U.S. Navy with their Vanquard proj-
ect. In 1957 von Braun asked for permission to launch the rocket again. And,
again, his project was rejected. But on 4th October, 1957 the USSR launched
a satellite using an intercontinental ballistic missile designed by Korolyov...
The American Vanguard collapsed after the launch. And only after Laika was
placed in orbit (and never came back), von Braun launched his Explorer fo the
outer space, on January 31st, 1958.

But after that the US started to catch up. Back in August 1959 Americans
began testing the baseline designs of their first spaceships and were going to
launch their first astronaut in early 1961. Moscow hurried up.

However, the American orbital mission planned for January 1961 did not hap-
pen. Wernher von Braun, who was then leading the American manned mission
programme, could not guarantee complete success, as four out of ten Ameri-
can launches ended with a failure. The future first American astronaut, Alan
Shepard, announced that he was determined to fly immediately. But von Braun
successfully insisted on five more unpiloted launches.

It is Sergey P. Korolyov who should be thanked for the fact the first man in
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space was a citizen of the USSR, Yuri Gagarin. The Chief Designer decided it
was possible to orbit a man right after the seventh test launch; the test launch
of Vostok-3A on 25th March with a dummy cosmonaut called lvan Ivanovich
and a husky dog called Zvezdochka was successful. Half of the six previous
launches, however, failed and the chances were really high that the cosmonaut
would die, but Korolyov risked taking the responsibility.

Gagarin could well have been the second, though. Or could have never been
sent on a mission aft all, like potential cosmonaut number 3, Grigory Nelyubov.
General Nikolai Kamanin, who was in charge of the selection and training of
the cosmonauts, wrote, “... the only thing that stopped me from choosing Titov
was the necessity to have a stronger cosmonaut for a 16-orbit 24-hour flight.
The second, 16-orbit flight is undoubtedly going to be more difficult than the
first one-orbit flight. But it is the first flight and the first man in space who will
be remembered forever, while the second one and all the following will be for-
gotten as easily as every next record... it is difficult to decide which of the two
dignified men should become a world celebrity and stay in the memory of man-
kind forever”. The choice was made in favor of Gagarin. On 12th April, 1961 he
became the most well-know person on Earth.

Alan Shepard set off for his flight three weeks later, on 5th May, 1961, when
the “Mercury-3" spaceship was launched by a Redstone-3 rocket and entered
a suborbital orbit. Shepard did not do an orbital flight but he landed (or rath-
er, splashed down) inside his spacecraft, unlike Gagarin who left ‘Vostok’ and
made a parachute descent.

Curiously enough, the International Aeronautical Federation only registered a
flight range record if the pilot stayed in the spacecraft until landing. And, clear-
ly, this is what was announced by the USSR in Gagarin’'s case, and it was not
true. Gagarin himself when asked directly at a press-conference replied eva-
sively that the chief designer had made provisions for both ways of disorbit.
The most amusing bit in this story is that three years later the USSR did launch
a spaceship - Voskhod-1 - and the crew landed in the descent module. The
USSR... immediately made an official statement that it was the first time cos-
monauts had done a soft landing inside the descent module! Forgetting entire-
ly that Gagarin had already “landed” in the descent module several years pre-
viously to that...

WHY AND FOR WHAT REASON?

Let us forget about the who-was-the-first question. We are interested in differ-
ent issues.

When studying the history of conquest of the outer space it makes sense to ask:
“Why did they start all that?” And another question should be added: why were
both parties racing so vehemently when such colossal resources were put into
the furnace of the “space steam engine”? The beautiful response “in the name
of science and progress” does not stand up to criticism. Yes, certainly, science
is a particular sphere, and you never know whether it will furn out profitable or
loss-making. Hubble Space Telescope, lunar and mars rovers serve purely sci-
entific purposes. Expenses can be enormous, but the gain can be just as vast.
What if we did found something on Mars which would dramatically change our
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lives... for the better. Or maybe, not? It is very difficult fo predict something
here.

Whereas piloted astronautics is a completely different matter. Most of the ex-
periments carried on orbital stations are targeted at studying the way space
flights influence living organisms. So, we fly to learn how to fly. This is not ex-
actly science but something different. The flights in the 70’s that lasted for
months at the Salute stations were designed to collect military intelligence.
The space ship flew thousands of kilometers in orbit over the territory of the
USA and the cosmonauts on board took photographs. A particular device was
invented to transfer the data - a special capsule was dropped off the space ship
together with the waste but it did not burn in the atmosphere, instead it para-
chuted into the USSR. But these days you can see everything you want from or-
dinary, unmanned satellites.

Therefore, there is no answer to the question why and for the sake of what sci-
ence they had to cram three cosmonauts without spacesuits into a one-man de-
scent module in 1964. Except for the fact that everyone was eager to show that
the USSR built a multi-seated spacecraft.

Oh, yes, and there is the much-touted spin-off effect. Like, in the course of de-
velopment of rockets and lunar modules we invented many other things that
later turned out to be useful in our every-day life. Daniel Goldin, who was the
Administrator of NASA in the 1990s, once said that every dollar invested in
the American moon program paid $6 back. It would be strange if Goldin did
not praise his Administration. But spin-off effect is a controversial issue. Tech-
nologies do not appear out of the blue and for each invention by an aerospace
engineer there are a dozen of rather terrestrial contenders. NASA has always
claimed to have invented such a useful thing as Teflon. But there are more than
ten other aspirants for the discovery.

We should not count upon meeting aliens, either. The famous Soviet astrophys-
icist losif Shklovsky, the author of fundamental works on the issues of search-
ing for extraterrestrial civilizations, proved that making such contact only
makes sense if both sides are on a relatively similar stage of technological de-
velopment. Otherwise it is not interesting for the “strong” side and just dan-
gerous for the “weak” one. And this the case if they have the best intentions.
No “star wars” are possible - inferstellar flights require such capacities that
we have not even come close to here, on Earth. So if something like “Battlestar
Galactica” was soaring above our planet, resistance would be pointless by def-
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inition. But the aliens will hardly want to dawdle with us, because we are even
less interesting for them than the indigenous population of Papua New Guin-
eais for us.

BATTLE FOR SPACE

Some people might contradict and say that, obviously, it was all done for the
Third World War. After the “missile blackmail” attempted by Khrushchev during
the Cuban Missile Crisis failed, the only thing left was the “hope for the skies”.
The fact that the Soviet government was so persistent in building the missiles
specifically in Cuba made it obvious to the Americans that the USSR did not ac-
tually have a really big missile potential. Indeed, if you have plenty of intercon-
tinental ballistic missiles, then launch them from Siberia through the Pole. Why
would you have fo take them to Cuba? This is why they needed those numerous
demonstrations in the outer space. This consideration is sensible and it does
explain the space hysteria that raged in the USSR, but it is not sufficient to ex-
plain the similar trend in America.

There are, however, some military and strategic versions which are more ex-
quisite. There is, for example, an elegant theory about a battle for transporta-
tion routes, published by a historian Ruslan Ismailov a few years ago. This is
its summary. After the Second World War the USA took command of the sea.
Even Stalin himself did not dispute. The sea supremacy meant global suprem-
acy in economy due to the fact that sea routes were becoming the main trans-
portation routes in the world. In this situation the Soviet Union was doomed for
searching for an asymmetric solution. Depriving maritime fransport of its cru-
cial importance for the global economy was only possible through getting off
the surface of our planet.

Developing transport aviation was not a suitable solution for the USSR as the
potential of the US in this field was higher than anyone else’s - it was proved
during the war by the armadas of superfortresses. But the space race provided
new opportunities. In this logic it was not the Earth but the Solar System that
became the transportation area, and when it comes to interplanetary transits,
the transport system of our planet loses all its value, just as an extensive street
network values nothing compared to sea routes.

The Soviet Union started the space race. The first satellite, the first man in
space and the first orbital station. But it is the landing of Americans on the
moon which is normally regarded as the symbol of the victory in this race. Yes,
it was a gamble, a very risky game, which is proved by the fact that the experi-
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ment has not been repeated ever since. But according to this theory, the victo-
ry in this “game” was conferred to the country that colonizes the Solar System
first, and, primarily, the Moon. Landing on the Moon was successful and the
USSR was to respond with something even more ambitious, and this response
was never found. The attempt to launch the N1 lunar rocket resulted in a fail-
ure, whatever we were told by the propaganda. There was no reason for hurry-
ing and we are witnessing the results foday - in the 70’s the pace of space ex-
ploration stopped growing.

NOT WORTH THE CANDLE

This spectacular theory about colonization of the Solar System has only one
implicit assumption. To make interplanetary flights efficient you also need to
have economic objects on these planets. And if we give it a sensible specula-
tion, it is exactly economy that will give us some big problems.

The matter is that the efficiency of rockets which we use fo fly fo space has a
theoretical limit, which engineers have come right up to. The State Research
and Development Centre n.a. Khrunichev is currently engaged in creating a
new launch system called Angara which is going to replace Proton. In theo-
ry, using it should reduce the cost of carrying cargo to a geostationary orbit by
approximately 1.5 times. Maybe, two. At the moment carrying 1 kg of cargo to
space using Proton costs $20 000. If we use the American Delta it will turn out
even more expensive.

But to get the cargo off the orbit, a certain spacecraft is required, a spacecraft
that Sergey Korolyov worked on back in the 30s. Such a spacecraft already
exists, actually. Right, this is the American shuttle. But a shuttle only carries
fifteen fons of cargo and its descent costs half a billion dollars. What kind of
cargo should it carry then to make it worth it?

Even if we assume that we will find a golden asteroid, one can buy a ton of
the yellow metal at the Royal Exchange for forty million dollars. Carrying it
to Earth from space turns out to be unprofitable. By the way, most asteroids
known to us are not golden, of course, but iron and nickel. At the same Royal
Exchange nickel is 0.1% of the price of gold.

And if we fly to get a heap of gold, our expenses will be higher than if we fly
around the Earth. According to the estimations by the specialists who work for
the Khrunichev Centre, published even before the recession in SmartMoney
magazine, launching a spaceship to the asteroid belt using the most econom-
ical Angara, which we have not got yet, by the way, will cost at least thirty bil-
lion dollars.

Right, but what are we going to do if we run out of some resources? There is
an answer to this question, as well. The periodic table is common for all plan-
ets. No metal or mineral that we can find on “dusty paths” of Mars will run out
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on the Earth within the next hundred years. But there is no oil in space. So, no
matter how hard you work on the existing rocket, a piloted flight itself (even fo
Mars!) would not get us any closer to creating a fundamentally new space ship.

RUSSIANS ON MARS

There is another version, according to which flexing space muscles is aimed at
pumping money out of taxpayers’ pockets. It is fo the point to remember what
Dwight D. Eisenhower said shortly before leaving the White House in 1960. He
warned his people about a new force in the country which he defined as the mil-
itary-industrial complex. He said that this invisible power was lacking histori-
cal perspective and only served its own immediate needs, entirely forgetting
about what consequences it might lead to if this concept prevailed.

Buft let us not think about pessimistic forecasts. Let us try to look at this issue
from a different point of view. Do you know how much China spent on their first
taikonaut’s flight? According to official reports by the China National Space
Administration, the expenses reached two and a half billion dollars. Do you re-
member what coverage this flight had in the media?

Now, let us do some simple calculations. There is a PR-activity valuation meth-
od called ACE, or Advertising Cost Equivalent. It is very simple and graphic and
is commonly used to assess efficiency of PR-agencies. To calculate ACE one
needs to collect all materials that appeared in the media as a result of direct-
ed PR activities. And then calculate how much it cost us fo buy similar adver-
tising space in the same newspapers and magazines back then. So, at the times
of Gagarin’s flight, the global market of advertising in Media was approximate-
ly ten billion dollars. It means that thirty million dollars was spent on advertis-
ing daily.

It is still not possible to get the precise amount spent on the first manned flight
but having compared several estimations by independent researchers we can
assume it was about two hundred million dollars.

But on 13th April, 1961 newspapers all over the world said, ‘Russians In
Space!” This worldwide hysteria lasted for several days, and according fo an
estimate by a journalist Yuri Granovsky, who was the first fo look at this issue
from this point of view, the ‘Man in Orbit’ project paid for itself in terms of pub-
licity within a week.

The value of the global advertising market of today, according to PriceWa-
terhouseCoopers, exceeds four hundred (!) billion dollars. And it is going fo
keep growing. Let us imagine that the Russian Federal Space Agency sends a
manned expedition to Mars. Front pages of all newspapers, all news programs
and all banners on the Internet will say ‘Russian Bear on Mars/, this is guaran-
teed. It cannot be bought even with money!
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BbICTABKU

UTOIN rogA

B MPEAABEPUW HELIRUSSIA 2011

XanHa KukTeHko, avpekTop HeliRussia 2011

Mo Tpaauumm, Ha exxeroaHow BbicTaBke HeliRussia 6yayt otme-
YeHbl FNaBHble COObITUA MUHYBLLIEro roJa 1 NoABeAeHbl Hanbo-
nee 3Ha4YMMble ero UToru Ans BEPTONETHON MHAYCTpun Poccun.

HecomHeHHO, K pa3psagy NOBOPOTHbIX MO-
MEHTOB B pasBWUTUM UHAYCTPUW CnepyeT OT-
HecTu BBOJ, YBEJOMUTENbHOIO MOpPAAKa no-
NETOB Ha BbICOTAX [10 HUM¥Hero 6e3onacHoro
swenoHa (c 1 Hoabps 2010 T.) — knacc G Bo3-
LyWHOro NpPOCTPaHCTBa, 4TO Cpasy yBenunyu-
N0 MoKasatenu NpYMEeHeHWs BepTONETHOW
TexHUKW. Tak, Tonbko B LI®O 3a nepBble Tpu
MeCsALLa 3T0ro roaa 6bi10 BbINONAHEHO B ABA
pasa 6onblie BbINeToB.

CeropHs B LleHTpanbHOM painioHe aKTUBHO
pabotaer BeptonétHoe Takcu HeliExpress,
KOMNaHus, ropaawanca cratycom oduuu-
anbHOro BO3AYWHOro nepeBo3umMka Mex-
[lyHapoAHON BbICTABKM BEPTONETHON WHAY-
cTpuun. Tenepb BEPTONETHOE TAKCU B paMKax
3TOro Co6bITUsA CTaHET BbICAXMBaTh nacca-
XUpoB OyKBaNbHO nepef BXOLOM B BbiCTa-
BOYHBIN NaBUNbOH, @ BOCMO/b30BATLCA UM,
KaK Bcerga, CMOXeT 6o xenawLui.

W, Kctat, B 3TOM roay OyayT cosaaHbl
ocobble yao6cTBa AN BCEX TeX Bragenb-
LleB BEPTONETOB, KOTOpble NpubyayT Ha
HeliRussia 2011 Ha coGCTBEHHbIX MaLlu-
Hax: OHM Moay4YaT BO3MOXHOCTb «npunap-
KOBaTb» CBOW BMHTOKPbIIble MalWHblI Ha
CTOAHKEe BO3M1€ BbICTaBKM. YacTb napkos-
KU Ans aBTomobunein npeepartutcs B BeEp-
TONIETHYIO NJIOLLAAKY.

NMPOAONKAA XPOHUKY NPOLLIOIO rogA

22 noHa 2010 r. B NnOAMOCKOBHOM Tomu-
NMHO 6biNa 3an0XeHa NaMATHAsA Kancyna B
OCHOBaHWe (yHAaMeHTa 3aBoja Mo CTpo-
utenoctey Beprtonéros AW 139. Cosmect-
HOoe npeanpuAThe, CO34aHHOE Ha napwuTet-
Hbix Hayanax OAO «Beptonétbl Poccum» u
AgustaWestland, 6yaeT BbinycKaTb He MEHb-
we 20 BepTONETOB B rofl, N0O3TanHo yBenuyu-
Bas 06bEMbI Npon3BoacTBa € 5 8 2011 r. Ao
20 B 2015 r. VimeHHO 3Ta mojenb BepToNéTa
u Gyaet npeacrasneHa Ha HeliRussia 2011
Ha cteHge AgustaWestland. B npowepgwem
rofly 6b11M HECKONbKO CHIUKEHbI MOKa3aTenu
no NOCTaBKam BEPTO/IETOB 3TOW KOMMAHUKN —
BCero 3 malwuHbl npuwwan B Poccuto (B npo-
wnom rogy ux 610 5). B 6nvxanieit nep-
crnexTuse 3a c4ét Bbinycka AW 139 B Poccuu
KONNYECTBO MalUMH 3TOr0 NPOM3BOAMUTENA
Gynet nocTeneHHo pactu.

AKTMBHO MpoJOMKaeT pa3BMBATbCA PbIHOK
poccuinckux BeptonétoB. Poct npowssoa-
CTBA Ha NpeanpuatMax xonauHra «Bepto-

nétbl Poccnm» B 2010 r. coctaBun nopaaka
17 %, 4TO COOTBETCTBYET NOCTaBKe 214 Bep-
TONETOB, 3HauWTENbHAsA 4YacCTb M3 KOTOPbIX
octanacb B Poccun. B 2009 r. Hactynun gon-
rOXAaHHbIN NepenoMHbI MOMEHT, @ Ceroa-
HA YK€ MOXHO roBOPWTb O TEHAEHLMM, KOTAa
POCCHINCKME NPOM3BOANTENN BEPTONETOB pa-
60TaloT ANA HYMA CTPaHbI.

B ceHTsbpe 2010 r. 6bin yCnewHo BbINOHeH
KPYMHeWLniA 3a NocnefHne rofpl KOHTPaKT
Ha noctasKy 40 Beptonéros Mu-8AMT (Mu-
171) ans aBuakomnavum «tOTaiip». B Te-
YyeHue rofia oCywecTBAAANCL U Apyrue no-
CTaBKU, @ TaKKe Oblnn 3aKNoYeHbl HOBble
KOHTPaKTbl C POCCUNCKMMU TFOCYAApPCTBEH-
HbBIMU U KOMMEPYECKMMMW CTPYKTYpammn Ha
MOCTaBKY BepTONETOB cemeiictBa Mu-8 (Mu-
17, Mn-171) n Ka-32.

B 2010 r. 6onbwioe BHUMaHUE yaensnochb
nporpamme Mu-38 (cocTossica nepsblit
MONET NO KPyry BTOPOTO OMbITHOrO 3K3eMnna-
pa; Ha c6opKe HaxoauUTCs TPETUIA NPOTOTH,
KOTOPbI GYAeT OCHALLEH HOBLIMU POCCUIA-
ckummn ppuratensmu TB7-117B), ceptudu-
Kauuma v 3anycK BepTonéta B CepuintHoe npo-
M3BOACTBO NniaHupytoTcs Ha 2013-2014 rr.
Ha HeliRussia 2011 xonauHr npeacTtaBuT
BepTonét Ka-32A11BC, o6opyaoBaHHbIA Cu-
CTeMOW FOPM3OHTANbHOIO MOXapOoTyLUeHus,
KOTOPbI B iHW paboTbl BbICTaBKM BYAET ne-
pefaH npeacraBuTenam 3akasumka — MYC.
MoceTutenn yBMAAT 1 fonroxaaHHbIn Mu-38.
O6a BepTonéTa 6yAyT pPacnonoxeHbl nepes
BXO/[JOM B BbICTaBOYHbI NaBW/IbOH.

Eué ogHo BawHoe cobbitne 2010 r. — no-
CTaBKa B 344 LieHTp 60eBOV NOATOTOBKM ©
nepeyynMBaHnA NETHOrO COCTaBa apMeNCKON
aBvaunmn B TOpKKe NepBbIX CEPUIMHbIX BEP-
Tonétos Ka-52 («Annuratop»). ImeHHO 3TOT
BEPTONET [Ba roja yKpallan BXxof B naBu-
NbOH MexayHapoAHOW BbICTaBKN BEPTONET-
Ho uHayctpum HeliRussia — y BbicTaBKM
«n€rkan pykan!

B 2010 r. B Poccuun nosasunnck nepsble Bep-
TonéTbl Robinson ¢ Typ6oasurarenem — R66.
KomnaHus Robinson Helicopter B npownom
rofly nocrasuna 3akasunkam 20 BepTonéTos
3TON mopenw. [lBe Takme MalnHbl — yxe B
Haweii cTpaHe. OgHa 13 HUX ByAeT NnpeacTas-
neHa Ha HeliRussia 2011. Napk BepToNéTOB
Robinson — cambIit KpynHbIi B Poccum 1 no-
NoHAETCA OH BCE Gonee BbICTPLIMU TeMNa-
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mu. Tak, B 2009 r. npubasuncs 31 BepTonér,
aB2010r. - yxe 36.

Take B npownom rogy Obin  nognu-
CaH KpYnHbIA KOHTPaKT (28 ceHTAbpPs)
mexay Eurocopter m OAO «ABuakomna-
Hus ,H0Tanp“» Ha nocTtaBKy 20 NErkmx Bep-
TonétoB Ecureuil (16 opHoABWraTenbHbIX
AS350B3 u 4 apyxasuratenbHbix AS355NP),
nepebie BE&pTOneTbl OyayT nepesaHbl 3a-
Ka34uKy ywe netom 3toro roga. Cpean 3a-
pyOEexHbIX NPOM3BOAUTENEN NETKUX [BYX-
OBUraTeNbHbIX ~ BEPTONETOB  KOMMaHWA
Eurocopter — HeCOMHeHHbI nnaep no npo-
paxam B Poccum, npuyém ux 3aKasuyuka-
MW ABNAIOTCA YKe He TONbKO YacTHble auua
W aBMaKOMNaHWW, HO U FOCCTPYKTYpbI.
B 2010 r. 6bin0 nocraeneHo 15 BepToné-
ToB (B 2009 1. Ux 6bIN0 7). Bcero Beproné-
ToB Eurocopter ceityac B Poccumn okono 90.
[na 3KcnnyaTaHTOB M COGCTBEHHUMKOB 3TUX
BEPTONETOB KOMNaHMA NPOBEAET KOHdepeH-
uuio Ha HeliRussia 2011. Ha cteHae Komna-
HUW NAaHMPYeTCs AeMOHCTPauMa BepTonéTta
cemerictea Dauphin — EC155 (ceityac B Poc-
CUU eCTb TONTbKO 1 BEPTONET 3TON MOAENN).
Komnanus Bell Helicopter B npowes-
Wwem rogy HeckonbKo c6aBuna o6opoThl: B
2009 r. Ha POCCUICKWUIA PbIHOK GbiNo Mo-
cTaBneHo 5 mawuH, a B 2010 r. — TobKO 3.
MD Helicopters octanacb Ha npexHem HeBbI-
COKOM ypoBHe — 1 maluunHa.

MoaBoaA UTOr: OMPOC KPYNHENWMX nocTas-
LMKOB BEpTONETOB 3apybexHoro npowus-
BOACTBA NOKasan, 4to B 2010 r. poCCUIACKMI
napK rpaxaaHCKMX BePTONETOB MONOIHUACA
58 MallMHamy MHOCTPAHHOIO NPOUCXOXAe-
HuA (B 2009 r. — 49), TO eCTb N0 CPaBHeHUIO
€ 2009 r. NnpupocT 3apybexHbix BEPTONETOB
B POCCMICKOM NapKe coctaBnser 18 % .

O coCTOAHMM 1 NepcneKTUBax pa3BUTUA poc-
CUINCKOro, a TaKKe MMPOBOr0O pPbiHKA BEPTO-
NETOB MOXHO ByzeT y3HaTb 19 masi, B NepBblil
AeHb paboTbl BbicTaBku, Ha Ill MexayHapoa-
HOW KOHdepeHLUNn «PbIHOK BepTONETOB: pe-
annMu 1 NepcneKTUBbI», OpraHM30BaHHoOM Ac-
coumnauuen BepToneTHon nuayctpum (ABU) u
areHTcTBOM «ABMallopT».

EMKOCTb pOCCMIiCKOrO pbiHKa He ocTanach
He3ameyYeHHON BeaylWUMK UTPOKaMU Mu-

poBOro BepToN&THOro coobulectsa, ewé He
BbILWEALIVMI Ha POCCUICKYIO apeHy. Bnep-
Bble 3a [0/rne rofbl aMepuKaHCKas KOM-
naHusa Sikorsky Aircraft Corporation peuwwn-
Na NpeAcTaBuTb CBOM pa3paboTtku B Poccum.
Ha HeliRussia 2011 Ha cTeHae KomnaHuu
MOKHO GYAET 03HAKOMUTLCA C NPELNOKEHN-
AMMW KOMNAHWUW AN POCCUINCKOTO PbIHKaA.
Poccuiickaa BbiCTaBOYHas NnolWagka ans
KOMNaHWin BepToNéTHon wuHayctpum Heli-
Russia yxe 3apekomeHgoBana cebs B Kaye-
CTBe Nnaujapma s BbIX0Aa Ha MUPOBOW U
eBponencKuin poiHku. B 3Tom rogy B Mockse
COCTOUTCA eBpOMNencKas npembepa nepso-
ro weenuapckoro BepTonéra. KomnaHus
Marenco Swisshelicopter Ltd. npepacrasut
NONHOPa3MepHYI0 IKCMePUMEHTaNbHYI0 MO-
nenb nérkoro Beptonéra SKYe SHO9 B3nét-
HoW maccon 2,5 1. O6bnagas KpencepcKo
CKOpPOCTbI0 270 KM/4, OH CMOXET npeojo-
nesarb cBbite 800 KM Npu CTaHAAPTHbIX TO-
nAnBHbIX 6akax. Camoit BblgatoLLencsa us ero
XapaKTepuCTUK MOXET CTaTb O4YeHb HWU3KMI
YPOBEHb LIyMa.

Poccuiickme pa3paboTumku BEpTONETOB TOXeE
NOpaAytoT NoceTUTeNen BbICTAaBKM NPOEKTaMM
NErKuxX n cBépxnerkux sepronéros. Komnaxusa
«BepkyT» npeacTaBuT cBEpXNErkunii (B3néTHas
macca 730 Kr) BEPTONET COOCHOM CXembl C
OpUrVHaNbHBIM A13aiiHOM (hio3ensaxa.

Ha HeliRussia 2011 Hemanoe BHUMa-
Hue OyAeT yneneHo BepTONETHbIM TpeHa-
*épam. VX npeactaBuT He TONbKO MOCTO-
AHHbIN  yyacTHUK HeliRussia KomnaHus
«TpaH3ac», Ho u npegnpuatne 000 «Mo-
AepHM3aunsa aBMaLMOHHbIX KOMMNEKCOBY,
B 3KCMO3uuuu KoToporo 6yaeT npepcras-
neH n obpasey nérkoro seprtonéra AK 1-3
npoun3BOACTBa YKPaMHCKON KomnaHum «Kb
A3apokonTep». BnepBble Ha ofHOM NaoLwaa-
Ke 3a KPYrnblM CTONOM «TpeHaXEpHble Tex-
HonoruM — peseps nosbileHUs Gesonac-
HOCTM MONéTOB», OpraHusoBaHHbiMm ABH,
LUICAT oryn UArn, 3A0 UHTY «OuHamm-
ka» 1 3A0 «TpaH3ac», cobepyTca Bce pas-
paboTYMKN BEPTONETHBIX TPEHAKEPOB ANA
pPOCCUNCKUX BEPTONETOB M pa3paboTymKku
BEPTONETOB; MpurnaleHbl pa3paboTunkm
3apy6erHON TEXHUKN.

BepronéTtHble auratenu 6yayT npeacrasne-
Hbl yKpanHckum OAO «Motop Cuus», dpat-
uy3ckon dupmon Turbomeca u poccuinckon
OJK B nuue OAO «YMIMO», OAO «KnumoB»,
0AO «MAO ,,UIHKAP*“».

Bropotit rog noapsa Ha HeliRussia 6yayT akc-
MOHMPOBATLCA @BTOMMUPbl, CPeau KOTOPbIX
cnegyet 0cobo OTMETWUTb POCCUIiCKME MO-
aenu «fupoc-1» («Pepmep») u «upoc-2»
(«Erepb»). AHanoros 3TMM NpoeKTam 3a py-
GEXOM He CylLLecTByeT.

MeponpuaTtua 1enoBon NporpaMmmbl BbiCTaB-
KV BCEraa oTpaatoT akTyaibHble npobaembi
oTpacnu. OAHOI M3 HacylWHbIX Npobiem fAB-
NAeTCA CO3AaHue afjleKBaTHOW CUCTeMbl Mo-
XapoTylleHua B aBuaLuu, 1 B 3TON CBA3M Ha
MeXayHapoaHoW KoHdepeHuun «loxapo-
TylweHne B aBMauun» Ans guanora cobepyt-
s pa3paboTynKu BepTonEToB M 060pyA0Ba-
HUA LN NOXapOTyLWEeHNA, aBUAKOMNaHUM 1
Apyrue opraHusauuu, BbINONHAKLME NPO-
TMBOMOXapHble PaboTbl, @ TakKe 3aKaszuu-
KM TaKkoro poaa pabort. PaspyLluurenbHble no-
CNepCcTBMA NeCHbIX NOXapoB NPOLOro neta
He AOMKHbI NMOBTOPUTLCA, U COOTBETCTBYIO-
wue cnywbbl LOMKHbI UMETb BEPTONETHbIN
napK, 060pyAOBaHHbI NPOTUBOMNOKAPHbLIM
CHapsXeHneMm.

Heo6x0AMMOCTb  HanMuMAa  COBPEMEHHbIX
BEPTONETHbIX MNNOWAAOK W BepTOAPOMOB
AVKTYEeT  LlenecoobpasHoCTb  NpOBEAeHUs
Kpyrnoro ctona «CTpouTenbcTBo M 06opy-
AOBaHWe BepTONETHbIX NAOWAAO0K Ha OCHO-
BE COBPEMEHHbIX TeXHoNorui». A Heobxo-
AVMOCTb ajanTtauum POCCUNCKMX NETHBIX
CTaHAApTOB K 3apybexHbiM byaeT obcyxae-
Ha Ha cemunHape «[lepcneKTrBbI pa3BUTMA U
OnbIT NPUMEHEHUs POCCUICKMX U 3apybex-
HbIX NETHBbIX CTAHAAPTOBY.

KauectBo noctaBoK aBMaLMOHHO-TEXHWYE-
cKoro umyuiectsa (ATW) Bceraa akTyanbHo
ANA aBMAKOMNAHWN, PEMOHTHbIX 3aBOAOB,
opraHusauun-nocpesHMKos. Hekommepuye-
CKOe MapTHEPCTBO «ABMANOCTaBLLMK» Npo-
Bef&T Ha HeliRussia 2011 Kpyrnblin cTon
«0ObecneyeHne KayectBa NOCTaBOK B opra-
HU3aumax — noctaBlymKkax ATU».

MNepexos Ha WHHOBAUMOHHbLIA NyTb pa3Bu-
TMA BCeX NPeANnpUATUIA oTpacau obycnoBun

EXHIBITIONS

opraHu3auuio  JKCnepTHbIM Kiybom npo-
MBbILWEHHOCTU U 3HEPreTKM COBMECTHOro
Kpyrnoro ctona «YnpasneHue R&D B kopno-
pauusx, B Manbix U CPeLHUX UHBECTULMNOH-
HbIX KOMMaHusAX». B pamkax meponpuatus
OyayT pacCMOTPEHbI: COBPEMEHHbIE MPUH-
UMMbl M1 MUPOBOI ONbIT ynNpaBneHWs pas-
paboTKamy MHHOBALMOHHbIX MPOAYKTOB B
BbICOKOTEXHONOMMYHbIX OTPACAAX MPOMbILU-
JIEHHOCTW, B3aMMO/IENCTBME KOMMAHWI C UH-
HOBALMOHHOW MHPACTPYKTYPOIA.

C MHHOBaLMAMK B BEPTONETHOW MHAYCTPUM
CBfi3aH ewWeé oauH Kpyrnblin cton — «Bonpo-
Cbl UCMONb30BaAHNA anbTePHATUBHbLIX TONINB
nponaH-6ytaHoBoro psaa (ACKT) Ha BepTo-
NETax 1 pyrmx BO3AYLIHbIX CyAax», KOTOPbIN
yKe TPaguLMOHHO, B TPETUI pas3, NpoBOAAT
®ryn UArn, eryn «rocHUM rA», OAO «MH-
TepaBuaras». 3agadyen 3Toro MeponpuaTua
ABnseTcs 060CHOBaHWE TeXHUYECKoW BO3-
MOMHOCTU, 3KOHOMMUYECKON uenecoobpas-
HOCTM 1 6e30MacHOCTM MCMONb30BAHWA B
aBMaLMmn IKONOTUYECKN YMCTOTO U [elléBo-
ro ra3oBoro aBuaronavea.

He oboiipetcs BbicTaBKa 1 6e3 TOpIKeCTBEH-
HbIX MeponpuaTUiA. TnaBHoe cobbiTie roaa
A5l YNEeHOB BepTONETHOrO coobliecTBa — Lie-
PEMOHUA HarpayAeHWUs exerofHow npemu-
en ABW, KoTopas B 3TOM rogy npomnagér Ha
rana-seyepe Accoumauum BepTONETHON WH-
aycTpun.

Ha BbicTaBKe 6yayT noaseaeHbl utorn | Mex-
[YHAPOAHOTO XYPHANMUCTCKOrO KOHKypca Ha
Aydwyto ny6éaMKauuio no BepToNETHOI Tema-
TUKe, yupexaéHHoro ABU npu copencteun
HaLMOHANbHOW accouMaLmmn XypHanucTos
«Megunakpartua», ABMALMOHHOIO npecc-
Kny6a, npu NoAAepXKe xonauHra «Bepro-
Nétbl Poccumx». TponpyT TOPMeCTBEHHbIe
LepeMOHUU  HarpawpaeHus nobeauTteneit
KOHKypca «BepTonértel XXI Beka», nposo-
aumoro OAO «Beptonétsl Poccum» n OAO
«OMK ,,060poHNpom*», 1 (HOTOKOHKypca
«Kpacota BMHTOKPbINbIX MalUWH», OpraHu-
30BaHHOro Accoumaluein BepTONETHOW WH-
nycTpun.

BbicTaBka o6elaer GbiTb HACLILLEHHON K
pasHoobpasHoi!

AN
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HKONAWN TECTOEZOB:
«Mbl ABNAEMCA BE3YCJIOBHbIMU INAEPAMMW»

CeroaHs BocnosiHeHne 1 MofiepHu3aLmua opbutansHon rpynnuposku MMOHACC — npuopuTteTHan 3aaada rocy-
AApCTBEHHOTO Maclutaba. 3ToT BONPOC HaxoAMTcA noj KoHTponem lNpe3uaeHTta u MpaButenbctBa PO, Kk Hemy
NPUKOBAHO BHMMaHWe M1MpoBoro coobuiectsa. O pabote OAO «MHbopmaLMOHHbIe CNYTHUKOBbLIE CUCTEMbI ME-
HM akagemmka M. ©. PeweTHéBa» (OAO «MCC») B pamKkax peanusauuu PefepanbHoii LeneBoin Nporpammbl
«fnobanbHas HaBUraLuMoOHHAA CUCTEMa» pPacCKa3blBaeT reHepasbHbI KOHCTPYKTOP U reHepanbHbIi JUPEKTOP

18

npeanpusatva Hukonai Tectoenos.

- Hukonait AnekceeBudy, KakoBa posb
OAO «UCC» B npouecce co3aaHuA rno-
6anbHOM HaBUraLUOHHOW CMYTHUKOBOM
cuctemsbl NMOHACC?

— Y106bl noHaTb ponb OAO «MCC», HeobXxo-
VMO BCMOMHUTL, yTo ®epepanbHas uenesas
nporpamma «JIOHACC» — 370 6onbluas Me-
BeOMCTBEHHAs nporpamma. OHa coctouT 13
nATM noanporpamm. M nepeas 13 HKUX — 370 CO3-
JaHue 1 MoaepHU3auus opbutanbHoi rpynnu-
poBku. Kpome Heé ecTb nopgnporpammbl €o3-
AaHns undpoBbIX KapT Tepputopun Poccum u
€03[1@aHUsA HaBMraLWOHHOW annapatypbl noTpe-
GuTens B MHTEpecax nonb3osateneil pasnuy-
HbIX MUHUCTEPCTB, BELLOMCTB, @ TaKkKe pAJOBbIX
rpawaaH. 3a Kaxayto U3 3TuX NoANporpamm oT-
BevaeT cooTBeTcTBylOlee DefepanbHoe MUHU-
CTepCTBO MK areHTCTBO. O6LLYI0 KOOPAUHALMIO
3Tx pabot nponssoaut Pockocmoc. OAO «MH-
(hopMaLMOHHble CMYTHUKOBbIE CUCTEMbI UMEHN
akagemunka M. ®. PewieTHéBa» — eUHCTBEHHOE
npeanpuatme ®eaepanbHoro KOCMUYECKOro

@A)

areHTCcTBa, KOTOpOoe pa3pabaTbiBaeT U U3roTas-
NNBAET HaBUrauMOHHble KOCMUYecKue anna-
patbl Ha NPoTAXEHUN yiKe Bosnee Yem 40 ner.
HaunHas ¢ cuctem nepBoro nokonewus, 6a-
3UpYOLLMXCA HA CNYTHUKAX «LIMKNOH», Mbl ne-
pewnu K cucteme BTOPOro MOKONEHWsA, KOTO-
pas u3HayanbHo (GOpMMpoBanacL Ha OCHOBE
cnyTHUKoB «lnoHacc». CerogHa npeanpuatue
C03[1aeT COBPeMeHHble KOCMMYeCKMe annapa-
ol (KA) «[noHacc-M» 1 KA HOBOro nokonexus
«noHacc-K».

- MNoyeMy nMeHHO pelneTHEBCKOW pupme
Obu1a oTAaHa rosoBHaA (YHKUMA B CO3-
AaHum cnyTHUKOB cuctembl NNOHACC?

— Camoe rnaBHOe — 3TO UCTOPUYECKWNIA acneKT,
notomy uTo 6onee 40 NeT Ha3aA UMEHHO peLLeT-
HEBCKasA Gupma Bnepsble B Poccuun Havana cos-
AaBaTb CUCTEMbI HABUTALMW C UCMONb30BaHNEM
CMYTHUKOBbLIX CpeAcTB. CHayana oHu opmu-
poBanuch Ha 6ase HU3KONETALWMX annapaToB
«LmKnoH» ¢ nocnepytowmmm moanduKalmamm,

HOBbIA OBOPOHHbIA 3AKA3 CTPATEFMW | 02 | AMPE/b 11

BriocneacTsum 6oina paspaboraHa KoHuenuus
rno6anbHoOM HaBMraLMOHHON CUCTEMbI CBA3M.
Mbl TpafULLMOHHO BbICTyNaem pa3paboTynkom
1 NPOU3BOAMTENEM KOCMUYECKMX annaparos.
Kpome toro, OAO «MCC» — 3T0 npaktnyecku
€[MHCTBEHHOE NpeanpusTMe B CTpaHe, KOTo-
poe co34ano M COXPaHWIO MOMHbIA KOMMAEKC
060pyaoBaHWsA AN BbINONHEHUA BCEX BUAOB
pabot, HauMHas OT TEXHMYECKOro 3adaHus,
BK/t0Yas NPOEKTUPOBaHWe, CO3AaHNE OMbITHbIX
06pasLioB, 3KCMEPUMEHTaNbHYI0 0TPaboTKy,
[0 W3rOTOBNEHUA NETHBIX U3L4ENUiA U CONpoBo-
MAEHUA UX BO Bpems paboTbl B Kocmoce. s
3TOr0 Ha NPeAnpUATUM eCTb MOLLHOE FoJI0BHOE
KOHCTPYKTOPCKOE 6iopo, COBpeMEHHOe Npous-
BOJCTBO, MOMIHOCTbIO YKOMMJIEKTOBAHHAA 3KC-
nepumeHTanbHas 6asa 1 MHGOPMALMOHHO-BbI-
YUCNUTENbHBIN KOMMIEKC, COMPOBOXAAOWMM
CMYTHWKM BO BPEMs UX NETHOI 3KCMyaTaLuu.

- Mpeanonaraerca M U3MeHeHMe KOH-
Lenuun NocTpoeHnA opéuTanbHom rpyn-
nupoBku cuctembl NNMIOHACC? byayt nu
HaBUrauuoHHble KOCMUYeCcKue amnnapa-
Tbl 3anycKaTbCA Ha Apyrve TUnbi op6uT?
— Her, He npeanonaraercs. [Ins pa6otbl cucre-
Mbl Ha CPeJHUX KPYroBbIx opbuTax HeobXxoau-
MO M0 8 CNYTHUKOB B TPEX opbUTANBHBIX NJio-
ckoctax. Koraa paccmatpuBanu KoHuenuuio
NoCTPOeHUA 0p6UTaNbHON rPYNNUPOBKH, TO Bbl-
6panyt UMeHHO 3TO KOJMYECTBO MAOCKOCTEN U
VIMEHHO 3TW TWUMbl 0pGUT, TaK KaK TaKoW NpuH-
MM NOCTPOEHUSA MAKCUMaNbHO OTBEYAET UHTE-
pecam Hallero rocyfapcrea, WHTEpecam BCex
BUAOB POCCUIACKMX noTpebuTtenei. VimeHHo
pacnonoxeHue Poccun B CeBepHBIX LIMPOTAxX
3eMHOro Wapa onpefenuno Koauyectso nio-
CKOCTEl M PacnoNoKeHNe B HUX KOCMUYECKUX
annaparoB. CerogHs p[aHHas opbutanbHas
rPYNNUPOBKa 3asBfeHa BO BCEX MeXyHapos-
HbIX PEMUCTPUPYIOLLMX OpraHax, BKNOYas 1 pe-
TUCTPaLMIO TEX YACTOT, KOTOPbIE UCMONb3YIOTCA,
Mo3TOMY N3MeHeHWe opbuT HelenecoobpasHo.

- K amepukaHckoit cucteme GPS cyue-
cTByer cucrtema pauddepeHumnanbHbIX
pononHeHun. Mpeanonaraerca nam cos-
AaHue eé€ aHanora B Hawel poCCUINCKOMN
cucreme?

- Cucrembl guddepeHumanbHbIX LONOAHEHUA MNOBLILIAKT TOYHOCTb
HaBUTaLMOHHbIX CUTHANOB, @ 3TO OCHOBHAsA XapaKTepucTVKa Ais Ha-
BUTaLMOHHON opbuTanbHOM rpynnupoBku. Poccuiickas opbutanbHas
rpyNNUpoBKa TaKke npegnonaraer pa3paboTky u BKAoYeHue Auc-
(hepeHUManbHbIX JONONHEHWIA. B yacTHocTH, 310 ByaeT peanu3oBaHo
NyTEM YCTAHOBKM cucTeMbl AnddepeHLmanbHon KOppeKLuM 1 MOHU-
TOPMHTA Ha KOCMUYECKUX annapaTax cUcTembl «Jlyu» — CMyTHUKax-pe-
TpaHCNATOpax, Kotopble ByayT HaXOAUTHCA B ONPefeN&HHbIX TOUKax
reocTauuoHapHoii op6uTsl. Tem cambim GyaeT obecreyeHa pervoHanb-
Haa anddepeHymanbHas Koppekyusa.

CucTembl NoKanbHoO anddepeHLmanbHoi KoppekLumn obecneynBatot-
€Al Ha3eMHbIMU CPeACTBaMU. 3TO U CUCTEMA BbILIEK, Ha KOTOPbIX CTOAT
CTaHLMN KOPPEKLMM U MOHUTOPUHTA, U OTAENbHbIE TOKaNbHbIE YCTPOM-
CTBa, KOTOPble 06eCneynBaloT NOBbILLEHNE TOYHOCTU B KOHKPETHBIX Me-
CTax, Hanpumep B 30He a3pONOPTOB, FA€ OYEHb BAXHA BbICOKAs TOY-
HOCTb OnpefeneHus NoNOKeHNA CaMONETOB.

Co3paHve 1 pa3BuTe cuctemsl rnobanbHoi AudepeHLManbHo Kop-
pekuun ans opbutanbHoii rpynnuposku TNOHACC yuutbiBaeTcs npu
pa3paboTke HaBUraLMOHHBIX CNYTHUKOB HOBOTO MOKO/EHUS, KOTOpble
NPUAYT Ha CMEeHY KOCMWUYeCcKUM annapatam «[noHacc-K».

- Kak 6yaeT co3aaBaTbcA 0pOUTaNIbHBIN U Ha3eMHbI pe3epB
KocMuyeckux annaparos ana cuctembl INIOHACC?

— OpbuTanbHbIN pe3epB CO3AAETCA YKe CenYac, B COOTBETCTBUM C KOH-
Lenuuen pasBuTMA HaBUraLMOHHOW CnyTHUKOBOW cuctemsl MTOHACC.
B KaMaylo 13 NNoCKOCTen BpaleHWUA KOCMUYECKMX annapatos npea-
nonaraetcs 3anycK AByX AON0NHUTENbHbIX KA, KOTOpble MOryT 6biTb B
cy4ae HeobXOAMMOCTM MepemellieHbl CUCTEMO KOppeKLun B pabo-
UyI0 TOUKY, B KOTOPO HEOOXOAMMO 3aMeHUTb CMYTHUK C UCTEKAIOLLMM
CPOKOM aKTUBHOTO CyLLecTBOBaHUA (N1aHOBas 3amMeHa) Wan npekpa-
TUBLUWIA CBOK PaboTy Mo TEXHUYECKUM npuymMHam (BHennaHoBas 3a-
MeHa). B nio6om cnyyae, Temn 3ameHbl onpeaensieTcs B3aMHbIM pac-
NoNoXKeHNeM pe3epBHOro annapara no OTHOLWEHWIO K TOYKe, KOTOPYIo
Hafo pe3epBUPOBaTh, 1 BpemeHeM, HeoBX0AMMbIM Ans Habopa craTu-
CTUKMW NoCe NepeBoAa CMYTHUKA B AaHHYIO TOUKY.

HasemHbIln pe3epB nnaHupyeTcs GOpMUPOBaTb M3 KOCMUYECKUX anna-
partoB, KoTopble GyayT NoaAepHMBaTLCSA B IKCMAYyaTallMOHHOM COCTOS-
HUM Ha 3emne. OHu ByayT 3anycKaTbCs A8 3aMeHbl CNYTHUKOB, CPOK
aKTMBHOTO CyLLECTBOBAHUA KOTOPbIX NOAXOAUT K KOHLY (nnaHoBas 3a-
MeHa). Cam pe3epB GyAeT NONOHATLCA HOBbIMU CMYTHUKAMU. 3TO CTaH-
JapTHas cxema ans Nioboi KOCMUYECKO CUCTEMBI.

- Y10 BbI MOXKeTe cKa3aTb 0 KOHKYPEHTOCNOCOOGHOCTU cucTe-
Mbl TJIOHACC? lMpeanonaraerca i COBMECTHOE UCNOJIb30-
BaHue cuctembl [NIOHACC c peitcTBylowen cucremoin GPS u
6yaywei cucremoir Galileo? Ecnu pa, To Ha Kakux ycnoBuax?
— Cucrema MMOHACC B €€ noHOM COCTaBe U € MONHOCTbIO YKOMIM/IEKTO-
BaHHbIM Ha3eMHbIM KOMM/IEKCOM YNpaBaeHunsA, Noj KOTOPbIM NOHWMa-
€TCSA COBOKYMHOCTb Ha3eMHbIX CTaHLUMI B Pa3fMyHbIX TOYKaX 3€MHOrO
wapa, abconoTHO KoHKYpeHTocnocobHa ¢ cuctemoit GPS u ¢ byayuen
cuctemont Galileo. Mo 3Tomy napameTpy Bce TPU CUCTEMbl HE MMEIOT
npevmyLLecTB ofHa nepeg Apyron: 0OAHO M TO e KONUYecTBo annapa-
TOB, 6/M3K0e NOCTPOeHWe opbUTanbHbIX FPYNMNMPOBOK, NPAKTUYECKM
O[iHa BbICOTA BpaLLEHUA CNYTHUKOB Haj 3eMNéii. B paHHo cutyauuu,
MOBTOPHCb, MPENMYLLECTB OAHOW CUCTEMbI NEPEA APYTOi HET. A TO, YTO
cuctema GPS cTpoutcsa Ha KOAOBOM pasfefeHnn CUrHanos, a cuctema
TNTOHACC - Ha YacToTHOM, 03HauvaeT, yto y cuctembl INTOHACC 6onee
BbICOKAsA NOMEXOYCTOMYMBOCTb, HO HA3eMHas annapatypa CUCTEMbI
GPS 4yTb nonpouye 3a CHET UCMNONb30BAHMA TONbKO OAHOMN YaCTOThI.

CosmectHas pabota cuctembl INTOHACC ¢ cuctemoit GPS Beaérca ywe
ceityac. MHorve npov3BOAMTENU Hayanu BbiNyCKaTb Ha3eMHyio an-
naparypy nortpebutens, paboTtalwllyld B COBMELEHHOM BapuaHTe U

AEROSPACE INDUSTRY

¢ MOHACC, 1 ¢ GPS. 310, 6e3ycnoBHO, NOBbIAET KOMYECTBO anna-
paToB, OAHOBPEMEHHO Y4aCTBYIOLWMX B PeLIEHNM HAaBUraLMOHHOM 3a-
[lauun, 1, COOTBETCTBEHHO, MOBbILIAET TOYHOCTb MECTOONpeaeNneHns 1
TOYHOCTb ONpeAeneHns CKOPoCTU. TOYHO TaK Ke, BO3MOXHO, ByaeT u
coBMmelleHue ¢ cuctemoit Galileo.

- Kak Bbl oueHunBaete nosuumio 0AO «MCC» Ha MUPOBOM pbIH-
Ke co3AaHUA HAaBUTaLLMOHHbIX CYTHUKOB?

— Mbl saiBnsieMcs 6e3ycnoBHbIMK Nugepamu B Poccuu, XoTs 6bl notomy,
4TO Mbl €JMHCTBEHHbIE NPOV3BOAUTENN HABUTALMOHHbBIX KOCMUYECKNX
annaparos. [TOHATHO, Y4TO B CO3/1aHWU CMYTHWUKA Y4ACTBYIOT MHOTVE POC-
CUINCKMe NPeAnpUATUA, Y HAC CO3iaHa MOLLHaA Koonepawuus, Kotopas
MOCTaB/IAET HaM YacTb NPMBOPOB ANA peLleHns Kak cobCTBEHHO HaBU-
raLuMoHHbIX, TaK U 4OMOAHUTENbHbIX 3aia4, KOTOPble BO3HUKIW B CBA3N
cTem, yto cuctema IJIOHACC siBnsietcs rnobanbHom. U, KOHeYHo, 04eHb
yno6Ho, umes rnobanbHyio cuctemy, pellatb Apyrue 3afaayu, NoM1UmMo
CBA3HOM W HaBUrauMOHHOMN. ITO, Npexae Bcero, pabota B MHTEpecax
cucTembl cnacaius Tepnawmx 6eacrsne Kocnac-Capcar. B otandue ot
npeaplayuiein MognbuKauum 3Toi cucTembl, He NPUAETCA KAaTb He-
CKONbKO 4aCoB, KOrAa B 30HY BUAUMOCTM NONAAET 04epesHO CNYTHUK.
InobanbHas cucTeMa 03Ha4yaeT HenpepbIBHYIO CBA3b 1 HeNpepbiBHOE
noy4yeHne HaBUraLMOHHOTO cMrHana notpeburensmu.

- KakoBa ponb cneynanucros OAO «<MCC» B npouecce 3Kc-
njyarauum KOCMMYeCcKMX annapaTtos?

- Cneunanunctsl OAO «MCC» pa3sepHyn Ha CBOE TEPPUTOPUM 1 NOA-
LEPXUBAIOT TaK Ha3blBaeMblil LeHTp ynpasneHus nonétamu (NHdop-
MaLMOHHO-BbIYNCIUTENbHBIA KOMMIEKC). XOTA Ha CaMOM fiefle Mbl He
ynpasnsem rpynnupoBKON. [lns 3Toro ecTb cneynanm3npoBaHHble op-
raHusauuu. Ho mbl noay4yaem ofHOBPEMEHHO C HUMM BCIO TenemeTpu-
yeckyto Hdopmaumto, kotopas nossonset cneymanucrtam OAO «MCCx,
HaxoAAcb Ha pabounx mectax, C NCMoNb30BaHWEM BCeX MaTemaTunye-
CKMX BO3MOXHOCTEN, HenpepbiBHO OTCAEMMBATL COCTOAHME annapa-
TOB, MOAENMNPOBATb BO3MOXHbIE OTKIIOHEHWSA OT UX CTaHAAPTHO pabo-
Tbl U 3KCMEPUMEHTaNbHO NMOATBEPHAATb pa3pabaTbiBaemble rMnoTesbl.
[laHHas cxema B3aMMOAENCTBMA C OpraHM3auuAMU, KOTopble Hemno-
CPeACTBEHHO YNPaBAAIT CNyTHUKaMU, 04eHb 3PdEKTUBHA U CO3AaéT
BbICOKYI0 CTeneHb HaA&KHOCTM annapaTtoB. OHK He TONbKO ynpaBAioT-
CA CreLnanu3npoBaHHbIMIU OpraHu3aLnamMm, Ho U UMEKT HernpepblBs-
HYIO MOAJEPIKKY CO CTOPOHBbI OpraHu3aunK-paspaboTynka B pexume
OHNaWH.

- KakoBbl nepcnekTMBbl CO3AaHMA HAaBUTaALMOHHBIX KOCMU-
yeckux annaparos B 0AO «<MCC»?

— B Poccuu npuHAT 3aKOH 0 HaBUrauuu. TMM 3aKOHOM roCyaapcTBo
onpeAenuno NopsAoK Co3AaHuA 1 NpefoCcTaBAeHUs MUPOBOMY CO0D-
LWeCTBY HABMraLLMOHHOTO CUrHana. Bce paboTbl, KOTOPbIE BLIMOAHAIOT-
ca PenepanbHbiM KOCMUYECKUM areHTCTBOM, obecreynBatoT Bbinon-
HEeHMWe rocyapCcTBEHHOI 3a/1a4u 1 Tex 06A3aTeNnbCTB, KoTopble Poccus
npoBo3rnacuna faHHbIM 3aKOHOM MUPOBOMY coobuiecTsy. Co3aaHue
HaBUraLMOHHOM CcnyTHUKOBOW cucTembl TJIOHACC cerogHs 6au3uT-
CA K CBOEMY 3aBeplUeHNto. B cOOTBETCTBUM C POCCUICKMMU 3aKOHAMU
OHa, 6e3ycnoBHO, OyAeT NoaAePKMBATLCA 1 PA3BMBATLCA 3@ CYET He-
npepbIBHOV MOAMUMDUKALIMM KOCMUYECKUX annapaTtos U CPeACTB Ha3em-
HOro Komnnekca ynpasneHus. Kpome toro, coBeplueHCTBOBaHME CU-
cTembl 06€CneynBaloT He TObKO CMYTHUKKM, HO U (hyHAAMEHTaNbHbIE
nccneaoBaHus, Takue Kak yTouHeHne moaenu popmbl 3emnu, napame-
TPOB eé BpalleHus 1 ap. To ecTb Ha CAMOM [ie/le MHOTO HanpaBneHuii
HayKV 1 TEXHUKM y4acTBYIOT B MofepHusauumn cuctembl IMOHACC, no-
3TOMY HaBUraums, Kak OfHa 13 ApeBHeNLNX HayK, OYAET HyKHa Yeno-
BEYeCTBY BCerja, 1 Bceraa Halle npeanpusatve 6yaet nofnepKusarthb u
COBEpLIEHCTBOBATL OpbUTaNbHYIO FPYNMNUPOBKY B MHTEpecax Poccuu.
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NIKOLAY TESTOYEDOV :
“THE RESHETNEV COMPANY IS THE UNQUESTIONED LEADER”

Today the replenishment and modernization of the GLONASS global navigation satellite system is a priority
of national importance. The issue is under the personal control of the President of the Russian Federation
and besides, is the focus of attention of the international community. Nikolay Testoyedov, general designer
and director general of Academician M.F. Reshetnev Information Satellite Systems, told us about the
company’s activities under the GLONASS program.

- Mr. Testoyedov, what is the company’s role in the GLONASS program? The ground reserve will be made up of operationally ready satellites which will be
In order to better understand 1SS-Reshetnev's role, it is important to look back on  launched to replace ageing satellites (scheduled replacement). The reserve will be re-
the federal target program “Global Navigation System”. It is a large interagency pro-  plenished as well. This is a standard pattern for any space system.

gram divided into five subprograms. The first subprogram is aimed at the creation

and modernization of the GLONASS orbital constellation. Other subprograms callfor - What can you say about the competitive edge of the GLONASS system? Is
the creation of digital maps of Russia as well as user navigation equipment forawide it planned to combine GLONASS with GPS and the future Galileo system? If
range of customers, from government departments to common people. Each of the  yes, on what conditions?

five subprograms is managed by a corresponding ministry or agency. Responsibility - A fully operational GLONASS constellation (24 satellites), together with a fully
for the overall coordination of the GLONASS program rests with the Russian Space equipped ground control segment (a complex of ground-based stations at different
Agency (Roscosmos). The prime contractor for the design, development and manu- points on earth), represents a system that is highly competitive with GPS and the fu-
facture of GLONASS satellites is 1ISS-Reshetnev, Russia's only designer and manu-  tyre Galileo system. In terms of constellation design and the number of satellites, the
facturer of navigation spacecraft. Our company has been specializing in navigation  three systems have no advantage over one another - each of them has the same num-
technology for almost 40 years. We started with first-generation systems based on  per of satellites in a constellation and almost the same satellite attitudes. From this
the Tsycada spacecraft and then moved on to second-generation systems original-  pqint of view, as | have already said, none of them has an advantage over the others.
ly based on the Glonass satellite. Today we build modernized Glonass-M satellites as  The fact that GPS uses CDMA standards, whereas GLONASS uses FDMA techniques,
well as next-generation Glonass-K spacecraft. means that the GLONASS system has greater noise tolerance. Yet, the GPS ground
equipment is a bit less complicated due to the use of only one frequency.

Work on the combined use of GPS and GLONASS is under way. Many manufacturers
have launched production of GPS/GLONASS user ground equipment. When both
systems, with all their satellites, are used to solve a particular navigation task, the ac-
curacy of position and velocity data increases considerably. GLONASS may be also
combined with the Galileo system.

- Why was the Reshetnev Company assigned the leading role in the cre-
ation of the GLONASS space segment?

- The most important thing is the historical aspect. The Reshetnev Company began
to manufacture satellite navigation systems over 40 years ago. Our earliest systems
were based on the low-earth-orbit satellites of the Tsyclon family and their subse-
quent modifications. Then we developed a concept of a global navigation-and-com-
munications system. Historically, we build satellites. Our company is the only Russian
enterprise that has a complete set of equipment to carry out all types of work, from
technical design assignments to satellite in-orbit operation support, including satel-
lite design, development, testing and manufacture. We have our own design bureau,
a fully-equipped experimental base and an information computation center from
where we control and monitor our satellites.

- What is your assessment of the company’s position in the global naviga-
tion satellite market?

- The Reshetnev Company is the unquestioned leader in Russia, not least because
we are the only Russian manufacturer of navigation satellites. It is clear enough that
many other Russian enterprises are engaged in the satellite manufacturing process
and fogether we have forged powerful partnerships. Our Russian partners supply us
with devices which besides from their navigational function, are also used fo provide
additional capabilities so much required since the GLONASS system became global.
Indeed, with a global system it is easy to solve other problems besides navigation and
communication. | mean the work being done in the interests of the COSPAS-SARSAT
search and rescue system. Now that the system has been modified, there is no need
to wait for several hours for a satellite to come into view. A global system implies con-
tinuous communication and continuous signal reception.

- Is the GLONASS constellation design concept subject to modification?
Will navigation satellites be launched into other types of orbits?

- No. The GLONASS design concept is not subject to change and requires 8 medium
earth orbit satellites in each of the three orbital planes. When we were working on the
concept, we decided on this number of planes as the best solution fo meet the inter-
ests of the state and all Russian users. In fact, it was Russia’s northern-latitude geo-
graphical position that determined the number of planes and positions of satellites in
these planes. Our current orbital constellation and frequencies are registered with

all international registration bodies. Therefore, it is not expedient to change orbits. - What is the role of 1SS-Reshetnev’s specialists in the exploitation of

satellites?

- Our specialists have deployed their own satellite mission control center called In-
formation Computation Center, though we do not actually control satellite constella-
tions, as there are specialized companies for that. Still, simultaneously with them, we
receive all felemetry data which enables our specialists, without leaving their work-

- The American GPS system applies differential corrections that amplify
the GPS signal. Does Russia plan to implement a similar system?
- Satellite-based augmentation systems increase the accuracy of navigation signals

- the main performance parameter of a navigation constellation. Russia also plans ? = . v
to implement a system of differential correction and monitoring (SDCM) that will use place, to perform satellite health monitoring and model possible deviations from nor-

Loutch geostationary satellites to provide regional differential corrections. mal satellite operation as well as validate or disprove our hypotheses. This pattern of
Local differential corrections are provided by ground technical means. These include interaction is very effective and creates a high level of spacecraft reliability. Thus, our
platforms on which ground monitoring stations are based as well as separate local ~ Satellites are not only controlled. but they also get continuous in-orbit support from
devices that improve the accuracy of signals in particular areas, such as airports, that  their manufacturer.

require high-precision position determination.

Today when developing next-generation navigation spacecraft that will replace ~ ~ What are the company’s prospects in the navigation satellite business?

Glonass-K satellites we rely upon a global system of differential correction that the = The Russian government has introduced legislation on navigation which deter-
GLONASS system will apply in the future. mines the order of signal creation and provision to the global community. All activi-

ties being undertaken by the Russian Space Agency ensure effective implementation
- On what principle are the GLONASS ground and orbital reserves being of these tasks as well as the fulfillment of the State’s obligations to the world com-
created? munity. The GLONASS constellation is almost complete. In accordance with the Rus-
- The orbital reserve is being created in accordance with the GLONASS system de-  sian Law it will be maintained and developed by means of continuous modification of
velopment concept. Two back-up satellites are planned for each of the three planes.  safellites and the ground control segment. Besides, the GLONASS system develop-
If necessary, these back-up safellites can be transferred to the designated slots and ~ ment is ensured not only by improvements in satellite performance, but also by fun-
replace ageing satellites (scheduled replacement) or satellites that are out of order ~ damental research being done in order to specify the model of the Earth'’s shape, ro-
(unscheduled replacement). In any case the rate of replacement is determined by the ~ tation parameters, efc. As a matter of fact, many branches of science and technology
relative position of a back-up satellite towards the desired orbital slot as wellasbythe  are involved in the modernization of the GLONASS system. As there will always be a
time required for measuring current navigation parameters so as to calculate ephe-  need for navigation, one of the most ancient sciences, our enterprise will continue fo
merides, fime and frequency corrections. provide support and develop Russia’s orbital constellation.
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[eatenbHocTb NnueH3npoBaHa

218 ABUALIMOHHbI PEMOHTHbIN 3ABO/
218 th AVIATION REPAIR PLANT

OcHoBaHHoe B 1941 rogy OAO «218 ABMALMOHHbIA PEMOHTHbIA 3aBOA» ABNAETCA CNeLManu3npoBaHHbIM WU BeAyLUM NPeanpusTuem no
KanuTanbHO-BOCCTAHOBUTENIbHOMY PEMOHTY PEaKTUBHbIX aBUALMOHHbIX ABUratesen B Poccuu.

3a 70-NeTHIO UCTOPUIO CYLLECTBOBAHWUA NPEeANPUATAA OTPEMOHTMPOBAHO M BBEAEHO B CTPOM HECKONbKO AECATKOB ThICAY aBUALMOHHbIX
ABuratenen pasnnyHbIX TUNOB 1 MoanbUKaLNUNA.

The 218th Aviation Repair Plant JSC, founded in 1941, is the leading Russian enterprise specialized in jet overhaul reconditioning.
Throughout its 70-year history, it has overhauled and put into service several tens of thousands of aircraft engines of different types and

modifications.
OcHOBHas cneuuanvsayms: It specializes in the following types of overhaul:
® KanuTanbHbI PEMOHT aBMALMOHHbIX ABUraTeneit TB3-117 Bcex moandm- e Overhaul of TV3-117-type engines of all modifications installed on
Kauui, ycTaHOBNEHHbIX Ha 0CHOBHbIX MoaANdVKaLusax BepTonétoB Muns n basic Mil and Kamov helicopters;
KamoBa; e Overhaul of TV2-117A(AG)-type engines installed on the Mi-8 and
® KanuTanbHbIA PEMOHT aBMALMOHHbIX ABUratenei TB2-117A (Ar), ycra- Mi-8T helicopters;
HOBJIEHHbIX Ha BepTonétax Mu-8, Mu-8T; e Overhaul of R95SH-type and R195-type engines installed on the
® KanuTanbHbIA PEMOHT aBMaLMOHHbIX Auratenen P95LL, Su-25 and Su-39 subsonic attack aircrafts;
P195, ycTaHOBNEHHbIX Ha J03BYKOBbIX CAMOJIE- e Overhaul of D-20F6-
Tax-wrypmosukax Cy-25, Cy-39; type engines installed
® KanuTanbHbl PEMOHT aBMaLMOH- on the two-seater MiG-
Hbix ABuratenei [1-3096, yctaHoB- 31 fighter-interceptor;
JIEHHbIX HA ABYXMECTHOM UCTPe6Y- e Overhaul of RD-33-
Tene-nepexsaryvnke Mul-31; type engines installed

® KanuTanbHbl PEMOHT aBMaLMOH- on the MiG-29

HbIx gBuratenei P-33, yctaHoB- aircrafts;

NEeHHbIX Ha camonérax Mul-29; e Overhaul of R13-300-
® KanuTanbHbIA PEMOHT aBMaLMOH- 1 ? type and R25-300

HbIx aBuratenen P13-300, P25-

i -type engines installed
300, ycTaHOBNEHHbIX Ha CaMoné- :

on the Su-15 and MiG-

Tax Cy-15, Mul-21; k- I i <. = 21 aircrafts;
® KanuTasbHbIA PEMOHT arpe- 4 " Major repairs of fuel
raTtoB TONAUBOPErynu- etering equipment

and electrics for the
aircrafts engines listed
above;

® Maintenance and
delivery of aircraft
engines to their
operator both in
Russia and abroad.

pytouieit annaparypbi v
3/1eKTPOABTOMATUKY ANS
BbILUENEPeYNCNEHHbIX
TUMOB aBUALMOHHbIX ABN-
rartenei;

cepBucHoe obcnymBaHue
1 cAaya KCnyaraHTy aBu-
ALNOHHbIX ABUraTenen, Kax
Ha Tepputopun PO, TaK 1
3a py6exom.

Growing wealth of experience,
application of advanced technologies,
strict observance of deadlines

and high quality of works comprise
fundamental to company’s success.

The operator of aircraft engines,
overhauled at the 218th Aviation Repair
Plant, can be sure that the company will lend
the whole-hearted support and cooperation and
become a reliable partner for many years ahead

OrpoMHbI ONbIT, NPUMEHEHNe
COBPEeMEHHbIX TEXHOJIOT U,
cTporoe cob6t0AeHNe CPOKOB 3aKasa,
BbICOKOE KayeCTBO BbINOJIHEHUA paboT
- TaKoB 3aJ10r ycnexa npeAnpuaTuA.
SKcnsyaTaHT ABUraTesieit, NpoLeAWwnx peMoHT
Ha «218 AP3», MoXeT ObITb yBEPEH B TOM, YTO
MoMYy4YMT Ha HalleM 3aBOoJe NOJIHYIO MOAAEPXKKY U
MoMOLLb B pelleHny MOCTaBJIEHHbIX 3a4a4 1 NprobpeTerT,
B INLLe 3aBO/a, HAZEXHOro NnapTHEpa Ha Aorune roabl

OAO «218 ABMaLMOHHbI PpEMOHTHBI 3aBOA»
188307, JleHnHrpaackas o6, r. [aTunna, yn. lpuropuna, a. 7a
218 Ten.:+7 (881371) 934-82, ®dakc: +7 (881371) 942-13,

‘Ps_— E-mail: zavod@218arz.ru

218th Aviation Repair Plant, JSC

7a, Grigorina str., Gatchina, Leningrad Region, 188307, Russia
Phone: +7 881371 934-82, Fax: +7 881371 942-13,

E-mail: zavod@218arz.ru
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HOBOE KAYECTBO CNYTHUKOBOW HABUTALIMY

Hukonai AnekceeBny TeCcTO€0B — reHepanbHbI KOHCTPYKTOP W reHepanbHbii gupektop OAO «MHdopmMaLnoHHbIe CMYTHUKOBbIE CUCTEMDI
“MeHU akagemuka M. ©. PewweTHéBa» (a-p TexH. HayK, npocteccop)
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OfHUM 13 KntoYeBbix HanpasneHui geatenbHoctn OAO «IHpopmaLMOHHbIE CMYTHUKOBbIE CUCTEMDI
nMmeHun akagemunra M. @. PelnetHéBa» (OAO «MCC») aBnsetca pa3paboTka M NPOM3BOACTBO HaBUra-
LIMOHHbBIX KOCMUYECKNX annapaTtoB. 06naaas MHOrONETHUM YHUKANbHLIM OMbITOM B 3TO obnacTtu,
npeanpuATUe 3aHMMaeT nepeaoBble NO3NLMK He TONbKO B Poccuu, HO 1 B mupe. Ha cerogHAWHMM
AEHb Cpeaun BaXHeNLWnX NPOEKTOB peLleTHEBCKOM (hupMbl 0coboe MecTo 3aHNMaEeT Co3AaHue Ha-
BUraLMOHHbIX CNYTHUKOB HOBOro nokoneHusa «lnoHacc-K», 3HameHylollee CyuecTBEHHYI0O Mogep-
HM3aL M0 POCCUCKON HABMUTaLMOHHOW CNYTHUKOBOW CUCTEMBI.

PerynupoBKa conHeuHbix 6aTapeit Moaenun KA «fnoHacc-K» ans AMHaMmyeckmx ncnbitaHui

Adjustment of Solar Batteries of GLONASS-K Space Vehicle Model for Impact Testing

Kocmuyeckne annapatbl  «lnoHacc-K» ¢
10-neTHUM CPOKOM aKTMBHOTO CyLLeCTBO-
BaHuA co3patotca B OAO «MCC» B coOTBET-
CTBUM CO CNEeAyLWMMIU HOPMATUBHBIMK A0-
KyMeHTamu:

- GepepanbHas uenesas nporpamma «lno-
G6anbHas HaBUTaLMOHHAA CcuUCTeMa» Ha
2002-2011 rr. B Heit 0603HaYeHbl BCE Ha-
NnpaBneHWsi KOCMUYECKOW [eATenbHOCTU
CTpaHbl B 06/1acTM CNYTHUMKOBOW HaBMUra-
LMK, OCHOBHble Hay4YHO-MUCCNefoBaTeIbCKNe
M OMbITHO-KOHCTPYKTOPCKMe paboTbl, Bce
NCNONHWUTENN MO co3aaHuilo cuctembl [J10-
HACC, a Take 3Tanbl €€ BOCNOMHEHUA U MO-
LepHu3aumu.

— KoHuenuua pa3BuTMA HaBUraLMOHHbIX
CUrHanos rNobanbHOW HaBUraLMOHHOMN CU-
ctembl TJIOHACC. 3TOT JOKYMEHT KOHKpeTU-
3upyeT Tpe6oBaHMsA KO BCeil cucTeme B YacTu
HaBUraLMOHHbIX CUTHANOB, TO €CTb Onpeje-
NISIET, KOTAa U KaKue CUrHasbl JOMKHbI ObITh
BBeflEeHbI.

JCKU3HBIA NPOEKT KOCMUYEeCKOro annaparta
«noHacc-K», KoTopbIi onpeaenun ero npo-
EKTHbI 06K B COOTBETCTBMM C TpeboBa-
HUAMM TaKTUKO-TEXHNYECKOTO 3a4aHus, 6bin
paspabotaH cneumanuctamm OAO «MCC» B
2002 roay. Ve Toraa 6bi10 M3BECTHO, YTO
M KOHCTPYKTUBHO, U YHKLMOHANbHO HOBbIV
CNYTHUK ByaeT NpPeBOCXOAUTbL CBOETO Mpea-
WeCTBEHHMKA — KocMuyeckuid annapart (KA)
«noHacc-M». Mpu 3TOM cnefyeT OTMETUTD,
yTo NéTHble ncnbirannsa KA «Fnonacc-M» Ha-
Yyanucb rogom nosxe, 8 2003 rogy, nosatomy
nepes npoeKkTaHTamu NpeanpuATUA cTosAna
HenpocTas 3afada: onpefenutb 06inK Ha-
BUraLMOHHOrO CNYTHWKa TPeTbero nokxone-
HWA eLwé [0 3anyCKa U Hayana aKcnayaraumm
CMyTHUKA BTOPOrO MOKONEHUA.

KA «lnoHacc-K» co3patotcs Ha 6ase Herep-
MeTUYHOW nnatdopmbl  «IKcnpecc-1000»,
paspaboraHHoin B OAO «MCC». OcHOBa KOH-
CTPYKUMM KOCMMYECKWX annapatoB npef-
cTaBiseT coboit Kopnyc B copme napan-
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nenenunena, W3roTOBNEHHbIM W3 COTOBbIX
KOHCTPYKLMIN, KOTOPbIe TaK}Xe NPOn3BOAATCA
peweTHéBCKON mpmoi. Ha Hero yctaHas-
nuBaetca GoproBas annaparypa, Crnocob-
Has paboTaTb B YCNOBMAX OTKPbLITOTO KOC-
moca. OTcyTcTBME repMOKOHTeliHepa AaéT
CYLLEeCTBEHHbIN BbIUTPbIL MO Macce CNyTHU-
Ka, KoTopas coctaeasieT 935 Kr (ans cpas-
HeHus, macca KA «fnoHacc-M» — 1415 Kr).
MoLHOCTb cHUCTeMbI 3NEKTPONUTAHUA HOBO-
ro KOCMUYecKoro annapara, obecneuyusa-
fowas paborocnocobHocTb Bceid GOPTOBOIA
annaparypsl, yBenuyeHa WM COCTABAAET Mo-
papKa 1,6 KBr.

Mo cpasHeHutio ¢ KA npeabiayLiero nokone-
HUSA CNYTHUKK «noHacc-K» ByayT BbINOMHATL
aononHuTenbHble hyHKUMK. B YacTHOCTH, Ha
HUX yCcTaHaBnMBaeTcs BOPTOBOI paaMoKOM-
NAeKc cnacaHua B pamKax MexayHapoaHOW
cucTembl cnacaHus Tepnswmx 6eacreue Ko-
cnac-Capcat. OfHO U3 cambIX BaXHbIX hyHK-
UMOHANbHbIX YCOBEPLIEHCTBOBAHWUI 3aK/io-
4aeTcs B TOM, YTO NEPCMNEKTUBHbIE CMYTHUKM
OyayT M3Ny4aTb HOBbIN rPaXaaHCKWi HaBura-
LMOHHBIV CUTHAN C KOAOBbLIM pa3feneHnem B
4acTOTHOM AnanasoHe L3. 31o no3sonut obe-
CMeYynTb BbICOKYIO TOYHOCTb HABUTALMOHHbIX
onpefeneHnin, a TaKKe CyllecTBeHHO YCo-
BEpLUEHCTBOBATb HA3EMHYIO annaparypy no-
Tpebutenein. Ha coBpeMeHHbIX KOCMUYECKNX
annaparax «noHacc-M», coctaBnsoLwmx ce-
rofHs OCHOBY OpOUTANbHOM FPYNNMPOBKM,
NpeaycMOTPEHO 4 CUrHana ¢ 4acToTHbIM pas-
fneneHvem B fuanasoHax L1 un L2.

B npouecce pa3paboTkM KOCMUYECKMX an-
napatoB cepumn «lnoHacc-K» HeopHokpart-
HO BO3pactann TpebOoBaHMA 3aKa34MKOB K
MX BbIXOAHbIM XapakTepucTukam. Otctoaa
No3TanHOCTb B CO3[aHUW 3TUX CMYTHUKOB.
B npouecce npoBeaeHUs NETHO-KOHCTPYK-
TOPCKMUX UCMbITAHWIA NEPBOrO KOCMUYECKO-
ro annapara «InoHacc-K» byayt npoBepeHsbl
(DYHKUMOHUPOBAHME 1 NoTKKa paboTbl BCex

6OPTOBbIX CUCTEM CMYTHUKA, NOATBEPHAEHbI €70 TOY-
HOCTHble XapaKTEPUCTUKM U COOTBETCTBUE TpeboBa-
HUAM TaKTUKO-TEXHMYECKOro 3ajaHuA, nocie yero
KOCMUYEeCKWiA annapar 6yneT BBeAEH B COCTaB Op-
6utanbHoii rpynnuposku MJIOHACC. MNMpu Heobxoau-
MOCTW, NO pe3ynbTatam NETHO-KOHCTPYKTOPCKUX MUC-
NbITAHUA Ha NOCNEAYIOWMX CNYTHUKAxX 3TON cepumn
MOryT 6biTb NpOBefeHbl AOPaboTKU. 3a 3TUM nocne-
JYIOT 3a4€THble UCMbITaHWA, NpU3BaHHbIE NOATBEpP-
AWTb BbIXOAHbIE XapaKTEPUCTUKM CUCTEMBI, BKNOYAA
Ha3eMHbIi KOMMAEeKC ynpaBneHus. 3anycKk BTOPOro
Kocmuueckoro annapata «[noHacc-K» 3annanupo-
BaH Ha KoHel, 2011 roaa.

OfHOBPEMEHHO C NETHLIMW UCMBbITAHUAMM CreLnani-
ctbl OAO «MCC» npogomkatot paboTy no cosgaHuio
YCOBEPLUEHCTBOBAHHOTO  HABUraLMOHHOIO  CMYTHU-
Ka. B 2010 roay cneuunanuctbl NpeanpuaTAA ycneLu-
HO 3aLUUTUAN 3CKM3HBIA NPOEKT KOCMMUYECKOro anna-
pata «[noHacc-K» BTOporo atana, onpefenvsLumni ero
OKOHYaTeNbHbIA MPOEKTHO-KOHCTPYKTOPCKNIA 06/MK.
[lepBblii TaKOW KOCMUYECKW annapar nnaHupyert-
cs BblBECTM Ha op6uty B 2013-2014 rr. ToyHas aata
3anycka Oyaer onpegeneHa B cootsetcteun ¢ depe-
panbHoii LeneBoin nporpammon «nobanbHas Hasu-
raunoHHas cuctemar» Ha 2012-2020 rr. Ha cnyTHuKax
«noHacc-K» BTroporo atana nosBATcA ABa CMrHana B
AamranasoHax 4actot L1 v L2 1 oTKpbITbIA cUrHan B au-
anasoHe L1 (Bce Tpu ¢ KOAOBbIM paspeneHuem). Ha
KOCMMYeCKMX annapartax 6byaer ycTaHaBAUBaTLCA A0-
nonHuTeNnbHas GoptoBas annapartypa, 4YTo MOBNEYET
yBeNMYeHNe NX MacChl U 3HepronoTpebaeHus.

C BBOAOM B 3KCMyaTauuio KOCMUYECKUX annaparos
HOBOro nokonexnus (Npu ycnoBuM yHKLUOHWUPOBA-
HUA NONHOW Op6WUTaNbHOWM rPYNNUPOBKK) rapaHTu-
poOBaHHasA TOYHOCTb HaBUraLMOHHBIX ONpeAeneHun
rno6anbHON HAaBUraLMOHHOM CMYTHUKOBOM CUCTEMbI
[NMOHACC noBbicutca B 2—2,5 pasa 1 COCTaBUT no-
psiaKa 2,8 M ana rpaxaaHckmx notpebuteneit. OgHa-
KO ofecneyeHne TaKUX TOYHOCTHbLIX XapaKTepUCTUK
HEBO3MOXHO 6e3 Ha3eMHOro KoMMiekca ynpasne-
Hus. Mo3ToMy B HacTosALlee Bpems BefETca Gonbluas
paborta no ero mogepHMU3aLMm, KOTOpas Ao/MKHA 3a-
BepLINTLCA K KoHuy 2011 roaa.

MHorve TexHnyecKkne pelleHns, BHegpsemble Ha Koc-
MUYeckux annapartax «[noHacc-K» Bnepsble, 3abna-
rOBPEMEHHO MOoJy4namn NETHYIO KBanuduKkaumio. ans
storo cneuuanuctel OAO «MCC» paspaborany meTog,
CyTb KOTOPOTO 3aK/04AETCA B yNpexaatoLem pasme-
LeHUN Ha HaBUTaLMOHHBIX CNYTHWKaX NpeablayLien
MOANDUKAL MM [ONONHUTENIbHOM NONE3HON HAarpy3Ku,
peanusylolen 3aayn HOBbIX KOCMUYECKUX TEXHO-
NOTUI NepPCNEeKTVBHOTO HaBMraLMOHHOTO CNyTHUKa.
Tak, Ha KA «noHacc-M» npowna néTtHble ucnbitaHua
1 oTpaboTky 6opToBas annaparypa KA «lnoHacc-K»
(B 4aCTHOCTU, NNTUIA-MOHHbIE AaKKYMYNATOPHble GaTa-
pen, 6OPTOBOI UHTErPUPOBAHHbIA BbIYNCIUTENbHBIN
KOMMEKC, MEXCNYTHUKOBAsA Na3epHas HaBuUraLmoH-
Has cucTema, AaT4MKoBan annaparypa cMcTembl Opu-
eHTaumu 1 crabunusauyum u 1. 4.). NMpu Heobxognmo-
CTW, fanbHenwee noayyeHne NETHoW KBannduKaymm
NepCrneKTUBHbIX Y3/10B U NPUOOPOB BO3MOKHO 1 NpU
MOMOLLM HOBbIX HaBUFaLMOHHbIX CMYTHUKOB.

AEROSPACE INDUSTRY

Pa6ota c KA «[noHacc-M» B c6opoyHoM Lexe

Work with GLONASS-M Space Vehicle in Assembly Shop

SnekTpopaanoucnbiTanna KA «fnonacc-K»
Electric and Radio Trials of GLONASS-K Space Vehicle
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NEW QUALITY OF SATELLITE NAVIGATION

One of ISS-Reshetnev’s key areas of activities is focused on the development and manufacture of
navigation satellites. With many years’ experience and solid expertise in this field, the company is
now in the vanguard of satellite navigation technology both nationally and globally. Today among the
company’s current projects, “Glonass-K” stands out as a program of high national priority. Launch of
this next-generation navigation spacecraft will mark the beginning of a major upgrade of the Russian

navigation satellite system.

Glonass-K satellites designed for operational lifetimes of 10 years are being built at
ISS-Reshetnev's manufacturing facility in Zheleznogorsk, Siberia, in accordance with
the following normative documents:

- The federal target program “Global Navigation System 2002-2011". The document
defines directions of the country’s space activity in the field of satellite navigation,
specifies major research and development efforts to be undertaken as well as mile-
stones of the GLONASS program and contractors responsible for the system imple-
mentation and modernization.

- The development concept of the GLONASS navigation signals. The document speci-
fies requirements for the GLONASS system signals, defines their types as well as tar-
get dates for the introduction of the new navigation signals.

The preliminary design of the Glonass-K spacecraft that defined the satellite’s de-
scription in accordance with the design specifications was developed by the
Reshetnev team in 2002. Even af that time it was clear that in ferms of design and
functionality the new satellite would excel its predecessor, the Glonass-M spacecraft.
It is an inferesting fact to know that flight fests on the Glonass-M satellite began a
year later, in 2003. Thus, the Glonass-K project represented a great challenge to the
Reshetnev team, for they had fo design a third-generation satellite while the second-
generation spacecraft was just entering a pre-launch preparation phase.

The Glonass-K satellite is based on ISS-Reshetnev's Express-1000 unpressurized sat-
ellite platform. The satellite body, a parallelepiped made up of honeycomb structures
(also manufactured at ISS-Reshetnev), accommodates onboard instrumentation ca-
pable of operating in outer space. The absence of a pressurized instrument container
brings a significant advantage in terms of satellite mass. For instance, in comparison
with the 1415-kilogram Glonass-M satellite, Glonass-K weighs 935 kg. The satellite
has an increased power supply capability of 1.6 kW.

By comparison with their predecessors, Glonass-K satellites will have additional func-
fions. In particular, they will carry COSPAS-SARSAT search and rescue payloads.
One of their most important functional improvements consists in the new code divi-
sion multiple access (CDMA) civil signal that satellites will broadcast af the GLONASS
L3 frequency. The new improvement will result in higher accuracy of GLONASS nav-
igation data as well as in the upgrade of user ground equipment. Modern Glonass-M
satellites, the core of Russia’s current orbital constellation, broadcast 4 FDMA signals
atthe L1 and L2 frequencies.

The customer’s requirements for the Glonass-K series output characteristics got
stiffened several times in the process of development. As a result, the series produc-
tion was split into several stages. Flight tests on the first Glonass-K satellite of Block |
are expected to verify the performance of the satellite’s onboard subsystems as well
as its accuracy and compliance with the design specifications. Upon completion, the
safellite will become a full member of the GLONASS fleet. If the flight test results show
that some refinements are needed, the next satellites will be improved accordingly.
Qualification tests will be conducted at the final stage to verify performance charac-
teristics of the whole system, including the ground control segment. The launch of the
second Glonass-K satellite (Block 1) is scheduled for the end of 2011.

Simultaneously with the flight tests, 1SS-Reshetnev will continue to upgrade the
Glonass-K satellite. In 2010 the Reshetnev team completed the preliminary de-
sign and finalized the design concept of the Block Il Glonass-K spacecraft. The first
satellite of Block Il is planned for launch in 2013-2014. The exact launch date will be
determined in accordance with the federal target program Global Navigation Sys-
tem for 2012-2020 currently under development. The Block Il Glonass-K satellites will
broadcast two CDMA signals in the L1 and L2 bands and one open signal in the L1
band. The satellites will carry an additional payload, which will cause an increase in
mass and power consumption.

With the launch of the next-generation Glonass-K satellites, and providing that all
the satellites in the constellation are operational, the GLONASS system accuracy will
increase 2 -2.5 times to reach the 2.8 m mark for civil users. Such precision would
be impossible without ground technical means. That is why a lot of effort is being
invested into the modernization of the ground control segment planned for comple-
tion by the end of 2011.

Within the framework of the Glonass-K program ISS-Reshetnev is cooperating with
a number of Russian enterprises. Among these are the Russian Institute of Radio-
navigation and Time responsible for the onboard synchronizer, Russian Space Sys-
tems (dedicated onboard navigation equipment) and Research Institute for Precision
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Instrument Engineering (onboard instruments). Thus, the Glonass-K satellite will be
equipped with all Russian-made instruments and devices.

A lot of engineering solutions introduced in the Glonass-K program have already re-
ceived their “flight qualification” status. The method used by 1SS-Reshetnev con-
sisted in the following: additional payloads with items to test were installed onboard
earlier modifications of navigation satellites. Thus, Glonass-K's onboard equipment
(lithium-ion batteries, onboard computer, intersatellite laser navigation system,
AOCS sensors, etc.) were first flight-tested on Glonass-M satellites. If necessary, the
same method can be applied to any projected satellite devices and assemblies within
subsequent navigation programs.

. s
KA HoBoro nokoneHus «fnoHacc-K»
GLONASS-K New Generation Spacecraft

CnyTHuK «[noHacc-K» Ha TpaHCNOPTUPOBOYHOM CTeHAe
GLONASS-K Satellite on Transportation Stand
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[leATenbHOCTb NNLIEH3MPOBaHa

C YBEPEHHOCTbIO B BYAYLLEM

AnaTtonuu lonrux,
anpekTop ®ryn «<HUMMaw»

®ryN «HayyHo-uccnenoBaTeNbCKUM UHCTU-
TYT MauwuHocTpoerus» (HUMMaw) sens-
eTcs NUAEepPOM POCCUICKOM KOCMUYECKON
oTpacnu Mo nocTaBKam pPaKeTHbIX ABuWra-
Tenen Manon TAMM ANA ABUTaTenbHbIX yCTa-
HOBOK ([IY) KOCMMYecKMX annaparos Wu
MX arperaTos.

Mon&t 10. A. FarapvHa oTKpbli Ham NyTb B K-
NOTMPYeMyl0 KOCMOHaBTUKY. HanpasneHue
3apoamnock B ganekom 1970 r. c nocTaBKom
JABYXKOMMOHEHTHOro ABuratens Ans nepeon
LONroBpeMeHHOM op6uUTaNnbHON Kocmuye-
CKOM cTaHumm «CantoT», 3aTEM NOCIEA0BAM
aBurareny n 1y Ha pasnnyHbiX KOMNOHeHTax
TONAKUBA, B TOM YMCE Fa30BbIX U IKONOrMYe-
CKM 6e3onacHbix, ans apyrux «CanoTos», a
TaKKe cTaHuuin «Anmas», «Mup» n eé moay-
nem, KoCMUYeCKUX Kopabnei cepumn «Coto3»
n «Mporpecc», moaynen «3aps» u «3sesga»
MexayHapOAHON KOCMUYECKOW CTaHLUU.
Mpoiias B 2008 r. cBOI 50-neTHUIl py6ex,
WHCTUTYT COXPaHAEeT nuanpyloume nosuuum
1 B HacTosulee Bpems. Obuiee yucno no-
CTaB/I€HHbIX Pa3NNYHbIM 3aKa34nKaMm ABuUra-
Tenen npesbicuno 15 000. Hawe nocnegHee
Jetuule — ABUrateNibHas ycTaHOBKA BO3Bpa-
aemoro annaparta Ans MexayHapoAHOW
nporpammbl «®oboc-rpyHT».

Kavectso npogykumn HUUMaw noppepmu-
BAeTCA CUCTEMON MeHeKMeHTa KayecTBa
(CMK), ceptnduumnpoBaHHoOi B cucTeme fio-
6poBONbHOM  cepTudUKauMM  «BoeHHbIN
peructp». Crpyktypa ynpasneHus B CMK
npeAcTaBieHa B3auMOAencTBeM 6 npouec-
COB: «YNnpaB/ieHNe CUCTEMON MeHEeaXMeH-
Ta KauyectBa», «[poeKTMpoBaHMe U pas-
pa60TKa», «I'Ip0V|3BOL|,CTBO», «3aKyI'IK|/I»,

«MeTponoruyeckoe obecnedeHvie» u «ynpas-
NIeHNe NepcoHanom». MTorm npon3BoaCTBEH-
HOW [eATeNbHOCTM, 06eCcneyeHHOCTb 3aKa-
3aMU CBUAETENLCTBYIOT O AENCTBEHHOCTU W
pe3ynbtatneHoct CMK, nossonstolen Bbl-
NOJHATL B3ATble HA cebs 06s3aTenbCTBa Mo
CO34aHMNI U W3rOTOB/IEHUIO BbICOKOKaye-
CTBEHHOW NpoAyKumMn B pamkax Pepepans-
HOM KOCMWYECKOWM Nporpammsl U B COOTBET-
CTBUU C TPe6OBAHMAMM 3aKa34YNKOB.

B ocHOBYy KazpoBOW NOAWUTUKK 3anoxe-
Hbl MPUHLMUMbI NOALEPKAHMA U Nepepayn
OT MOKO/NEHUSI K MOKOMEHWUIO YHUKANbHbIX
npodeccuoHanbHbIX HaBbIKOB W TPaAULUA,
oboralueHne MX HOBLIMU MPOTPECCUMBHBIMMI
npuMémammn Npon3BoACTBA HA OCHOBE TEXHU-
YeCcKoro nepeocHalleHus Mpou3BOACTBEH-
HO-UCMbITaTeNbHOM 6a3bl.

B pe3ynbTtate npuHMMaemMbix mep 3a nocneg-
Hue 5 net gona monofaéxn go 30 net B CNu-
COYHOM COCTaBe WHCTUTYTa YyBenuyunach
c 15 no 22 %, obecnedyeHa CTabUIbLHOCTb
KappoB. ExterogHo fo 20 % pabotaioumx
NPOXoAAT  [JONONAHMTENbHOE npodeccuno-
HanbHoe obyyeHWe M MOATOTOBKY, a Cpej-
CTBa, Hanpas/isiemble Ha 3TV Lenu, Bblpoc-
nmB 2,2 pasa.

Mbl OTKPbITHI AN MEXAYHAPOAHOIO COTPYA-
HuyecTBa. Mimes 6onee yem 15-1€THUIA ONbIT
B 06/1aCTV CO3A@aHNS, M3TOTOBNEHMA 1 NOCTa-
BOK 3@ Py6em CNOMHbIX, MHOTAA YHUKaNb-
HbIX CUCTEM KPWMOTEHHOro WCMbITaTenbHOro
06opynoBaHMA, HalW CNeLnanucTbl U pyKo-
BOJMTENN XOPOLLO NPeacTaBAsAtoT BCIO HECT-
KOCTb KOHKYPEHLMU Ha MeXayHapoLHOM
KOCMWUYECKOM pbiHKe. 3a 3TU rofbl Hamu
yCNewHo pelanncb 3afadn rapMoHum3anmm
pPa3nUYHbIX CUCTEM M MOAXOA0B K CO3/aHMI0
KOCMUYECKOW TeXHUKWU. Ho uHorpa ropas-
[0 CNOXHee pelleHns MHXeHepHbIX 3ajad
OKa3blBaeTCA NOMCK BapuaHTOB pacnpepe-
NEeHUA MeXAy NapTHEPamMM MHHOBALMOHHbIX
PUCKOB — TEXHUYECKUX U DUHAHCOBLIX, Npe-
0/l0N1EHME Pa3NYnin B MeHTanuTeTe, 3 dek-
TMBHaA pabota CneunannctoB PasianyHbIX
KyNbTyp B €AMHON KOMaHfe.

AEROSPACE INDUSTRY

FACING THE FUTURE
WITH CONFIDENCE

FSUE Research & Development Institute of Mechanical
Engineering (R&DIME) is a Russia space industry lead-
er in deliveries of thrusters for spacecraft (S/C) propul-
sion systems (PS's) and PS units.

Jury Gagarin's space flight pioneered our way fo
manned space exploration. The way was conceived
in 1970 when we supplied a bi-propellant thruster for
the first orbital space station Salyut. After that vari-
ous thrusters and S/C PS’s with different propellants,
including gaseous and ecologically friendly ones, fol-
lowed and provided successful flights of the next sta-
tions Salyut and also the space stations Almaz, Mir and
Mir modules, the S/C Soyuz and Progress, the mod-
ules Zarya and Zvezda of the International space sta-
tion, etc.

In 2008 the Institute met its fiftieth anniversary and
keeps on holding its leading position in Russia space
industry at present. Since 1970 over 15,000 thrusters
have been delivered for diverse customers. R&DIME’s
latest brainchild is a return S/C propulsion system for
the international program Phobos Sample Return.
R&DIME'’s production quality is mainfained based on a
Quality Management System (QMS). QMS has been cer-
tified in the voluntary certification system Military reg-
ister. QMS is realized through inferactions of 6 the fol-
lowing processes: QMS control, Design & Development,
Manufacturing, Procurement, Measurement Assur-
ance and Personnel Control.

R&DIME's production activity results and orders secu-
rity testify QMS effectiveness that allows fulfilling obli-
gations fo creatfe high quality production in the frame-
work of the Federal space program conformity with
customers’ specifications.

Our personnel policy is grounded on principles of pro-
fessional skill and tradition maintenance and transfer
from generation to generation and skill enrichment of
innovative production techniques based on technical
re-equipment of mechanical and test facilities.

Taking appropriate measures, during last 5Syears a
young people fraction under 30 in R&DIME'’s payroll
has grown from 15% to 22%; personnel stability is kept
up. Every year up to 20% of R&DIME’s personnel does
complementary vocational training. Financial assess-
ments allocated for training have increased 3 fimes.
We are open to infernational co-operation. With over
15 years' experience in creation, production and for-
eign deliveries of complex and unique cryogenic test fa-
cilities, R&DIME'’s officials and specialists make aware
of all severe competition on international space mar-
ket. For years we have successfully solved a number of
tasks on different system harmonization and found var-
ious approaches to making space technologies.

But sometimes searching versions for a distribution
of engineering and financial innovation risks between
partners, specialists’ difference mentality getting over
and effectively working various technical standard spe-
cialists in combined teams are much more intricate
than solving engineering tasks.

®ryn «Hayuvo-
nccnefoBaTeNbCKUM MHCTUTYT
MalUHOCTPOEHNA»

624740, CBepanoBcKas o6n.,

r. Hmxnaa Canpa, yn. Ctpouteneit, a. 72
®akc: +7 (34345) 30-654,31-703
E-mail: niimash@list.ru

72, ul. Stroiteley, Nizhnyaya Salda,
Sverdlovsk region, 624740, Russia
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Ha3zeMHbIi1 KOMNIEKC yNpaBaeHUs KOCMUYECKNMY annapaTamu U CUCTEMbl MOHUTOPUHIA CBA3U B ropoAe AKKOJb
Ground Control and Communications Monitoring System Complex in the Town of Akkol

KOCMUWYECKAA CBA3b KASAXCTAHA

CospaHHoe 18 mapta 2004 roaa nocTraHoB-
neHunem MpaButenbctBa Pecny6nmkn Kasax-
ctaH AO «PLKC» aBnseTtcs HauuoHanbHbIM
onepaTopom CMyTHUKOBOW CBA3W W Bella-
Hus. KomnaHweii Begytcs paboTbl no co3ja-
HUIO NepBOil Ka3axcTaHCKoW opbuTanbHoii
CMYTHUKOBOW FPyNMMUPOBKM, NpefHa3Ha4yeH-
HOW AnA opraHusauuu cBA3W, TeNeBU3NOH-
HOTO BELLAHWA W OCYLLEeCTBNEHNA Nepeaayn
[aHHbIX Ha Tepputopumn Pecny6nukn Kasax-
CTaH ¥ conpeaenbHbIX rocyaapcrs.
JeatenbHocTb AO:

— 3KCnayaTauMa HaLMOHaMbHbIX KOCMMYe-
CKWX annapartoB CBA3M W BeLLaHuA 1 Ha3em-
HOro KOMM/eKca ynpaBaeHna ux nonéTom;

— npefocTaBneHne TPAHCMOHAEPOB HaLMO-
HanbHbIX KOCMWYECKMX annapaTtoB CBA3N U
BellaHus;

— yyacTue B OCYLLECTBAEHUU MeXAyHapon-
HOW AeATeNbHOCTWM MO BOMpOCaM CBA3W Ha
OCHOBE MEX/AYHapOAHbIX ,OrOBOPOB;

— KpyrnocytoyHoe obecneyeHne MOHUTO-
pVHra KaHanoB CBA3M KOCMUYECKMX annapa-
ToB Ha ayre CO ot 10 go 140°B. 4.

HA3EMHbIX KOMMJEKC
YNPABJNEHNA KOCMUYECKUMU
AMMAPATAMU U CUCTEMDI
MOHUTOPUHTA CBA3MU,

. AKKOJIb (HKY «AKKOJIb»)

B cOOTBETCTBMU C NPUHATLIM pelieHnem Npa-
BMTENbCTBA O CO3[@aHUM CUCTEMbI CRYTHUKO-
BOI cBA3W Pecnybnuku KasaxctaH B feka-
6pe 2005 roga B ropoge Akkonb, B 100 KM
oT AcTaHbl HallMM NpeanpusaTMem 6Obin Co3-
[laH NepBbIf Ka3axCTaHCKUN Ha3eMHbIN KOM-

nAeKCc ynpaBieHNs KOCMUYECKMMM anna-
patamM M CUCTEMbl MOHWTOPWHFA CBA3MW.
B co3pgaHum HKY «AKKOAb» NpMHUMaAnNM y4a-
CTMe TaKue 3apybexHble KOMNaHuW, Kak
Thales Alenia Space, OAO «Poccuitckue
KocMmyeckue cuctembly», OIYM «TKHML um.
M. B. XpyHuuyeBa», Syrus Systems, ®YN
«Kocmunyeckas cBs3b». Komnnekc ocHauéH
HOBEMLWNM TEXHONOrMYECKUM 060pyA0BaHN-
eM ANA ynpaBneHus KOCMUYECKUMI annapa-
Tamu NPOU3BOACTBA KPYMHENWMX 3apybex-
HbiXx KomnaHuii (General Dynamics, Agilent
Technologies, Thales Alenia Space, Vertex,
IBM, Rhode & Schwarz, AnaCom, OAO «Poc-
CUNCKME KOCMUYECKIE CUCTEMBI» U Ap.). Bce
CUCTEMbI HA3eMHOr0 KOMMNIEKCA NONHOCTbIO
ABTOHOMHbI M HE3aBUCKMBI.

HaseMHbIi KOMNAeKC npeaHasHayeH Ans
HenpepbIBHOTO BbINONHEHWUsA 3ajay ynpas-
NeHWA, KOHTPONA W nojjepwaHus 3ajaH-
HbIX TEXHUYECKUX U1 GANIMCTUYECKMX XapaK-
TEPUCTUK KOCMMYECKMX annapatoB cepuu
«KazSat».

Ha3eMHbIi KOMNNEKC ynpaBneHns OCHaLLEH:
—  KOMaHJHO-V3MepUTeNbHOM CUCTEMOW,
npefHasHAYeHHOW ANA nepefayn KomaHg
ynpaBneHns Ha CMYTHUK M TOYHOFO M3Me-
pEHWsi ero MecTONoNoXeHus Ha opbute;
— CTaHUMen MOHUTOPMHra CBA3WU, MpeaHa-
3HAYEHHOW [N MpoBeAeHUs opbuTanbHbIX
UCNbITAHUA UM W3MEpPEeHU TpPaHCMNOHAEpOB
KA, ocylecTBfieHns MOHUTOPUHTA CUTHANOB
B TpaHcnoHzaepax KA, nposegeHus nsmepe-
HWIN NapaMeTPOB 3EMHbIX CTAHLMMW CNYTHUKO-
BOW CBA3W U OCYLLECTBNEHNSA NPOLEAYpPbl UX
Aonycka K paboTe co CnyTHUKaMU;
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— cuctemoil cbopa M nepefaun AaHHbIX,
npefHasHayeHHoW ansa obecneyeHus obme-
Ha MHbopMaLMen mexay aboHeHTaMu LieH-
TPOB ynpaBneHWs nonéramu, a Takke Ans
obecrneyeHns CBA3N C BHELWHUMM OpraHusa-
UMAMM B HE0OX0AMMOM 06BEME 1 B COOTBET-
CTBUW C TEXHONIOTMEN YNPaBNEHNA KOCMUYe-
CKMMM annapaTtamu.

Cpepacrsa HKY no3BonsioT 06Cnyxm1BaTh KOC-
Muyeckue annaparbl Ha gyre 'CO ot 10 go
140°8B. 4.

Ha cerogHa HKY nonHocTbio mopepHu3u-
poBaH u rotoB K pabote no npoexty KA
«KazSat-2», TaKkke nnaHupyeTca MopepHu-
3auMA B pamKax peanusaumu npoekta KA
«KazSat-3».

COTPYAHUKU HKY

VIHXeHepHbI COCTaB Ha3eMHOro KOMMeK-
ca NpoLWén cneunanusnpoBaHHoe obyyeHune
B o6nactn ynpasnenus KA u cucremoit mo-
HUTOpUHra cBA3u. COTPYAHWKM KOMMAeKca
MOAYYUAN OMbIT LWITATHOM 3KcnayaTaumn KA
«KazSat-1», B paMmKax KOTOpoi 0CBOUAN Me-
Toabl ynpaenenus KA B WTaTHOM M aBapui-
HOM pexuMmax.

B 2011 rogy HauaTbl paboTbl Mo cO3AaHMIO
PesepBHoro HKY B6au3u r. Anmarsl. Beog B
WTaTHyto 3Kkcnnyatauuo obbekta PHKY nna-
Hupyetca Ha KoHel, 2011 roga.

OnbIT paboTsbl B 06nactu cBa3u, KBanuduum-
POBaHHbIN NEPCOHAN M NpUMeHAeMble COBpe-
MeHHble TeXHUYeCcKue pelleHnNAa ABNAIOTCA
OCHOBOM B3aMMOAENCTBMA C HaWWmK nap-
THEpamu 1 obecneynBatoT BbICOKMIA ypOBEHb
yCcnyr, npeanaraeMbix HAM1 NONb30BaTENAM.

[eatenbHocTb nnueH3nposaHa

SPACE COMMUNICATION
OF KAZAKHSTAN

Republican Centre of Space Communication, established on 18 March 2004 ac-
cording fo the decree of the Government of Kazakhstan, is the national operator
of satellite communications and broadcasting. Currently, the company is devel-
oping the first Kazakhstani satellite constellation intended for establishment of
communications, TV broadcasting, and data communication on the territory of
Kazakhstan and neighboring states.

The company carries out the following activities:

- Operation of national communications and broadcasting satellite systems and
ground control facility;

- Providing of transponders of national communications and broadcasting sat-
ellite systems;

- Participation in international activity regarding communications based on in-
ternational treaties;

- Providing of 24-hour monitoring of communication channels at the geosta-
tionary arc from 10° EL to 140° EL.

SATELLITE GROUND CONTROL AND COMMUNICATIONS MONITORING

SYSTEM COMPLEX AKKOL (AKKOL GROUND CONTROL COMPLEX)
According fo the adopted decision on establishment of satellite communica-
tions system, in December 2005 the Republican Centre of Space Communica-
tion established the first Kazakhstani Ground Control Complex and communica-
tions monitoring system in the town of Akkol located 100 km north of Astana.
The Akkol Ground Control Complex was developed jointly together with such
foreign companies as Thales Alenia Space, Russian Space Systems JSC, Khru-
nichev State Research and Production Space Centre, Syrus Systems, Space
Communications State Company. The Ground Control Complex is equipped with
the state-of-the-art equipment intended for controlling satellite vehicles manu-
factured by the largest foreign companies (General Dynamics, Agilent Technol-
ogies, Thales Alenia Space, Vertex, IBM, Rhode & Schwarz, Anacom, Russian
Space Systems JSC, etc.). All ground control systems are autonomous and in-
dependent.

The Ground Control Complex is intended for continuous controlling, checking,
and maintaining the preset technical and ballistic parameters of KazSat series
satellites.

The Ground Control Complex is equipped with the following systems:

- Command-measuring system intended for transmission of steering signals to
satellites and precise orbital position measurement;

- Communications monitoring station infended for orbital testing and measure-
ment of SV transponder, monitoring of signals in SV transponders, measure-
ment of satellite earth station parameters, and carrying out the procedures for
admission of satellite earth stations to operation with satellites;

- Data acquisition and radio transmission intended for data exchange between
mission control centre subscribers as well as for communication with external
organizations in the required volume and in accordance with the flight control
technology.

Ground control systems maintain satellite vehicles at the geostationary arc
from 10° EL to 140° EL.

Today, the Ground Control Complex is completely modernized and ready
for operation according to project KazSat-2. Apart from that, moderniza-
tion of Ground Control Complex for implementation of KazSat-3 project is in
hammering.

GROUND CONTROL COMPLEX PERSONNEL

The ground control engineering staff has been trained to control satellite vehi-
cle and communications monitoring system. The personnel have gained experi-
ence in operation of

KazSat-1 satellite vehicle including the methods of satellite control in normal
and emergency modes.

In 2011, the company has started developing the Reserve Ground Control Com-
plex nearby Almaty. Its commissioning is scheduled for the turn of 2011.

A wealth of experience in the field of communications, highly qualified person-
nel and advanced technologies are the bare essentials of cooperation which
provide a high level of service.

AKUMOHepHoe o6LiecTBO

«Pecny6AnKaHCKUIA LLEHTP KOCMUYECKOM CBA3N»

Pecny6nukun Kazaxctan

Republican Centre of Space Communication, Joint Stock Company
Republic of Kazakhstan

Pecny6nuka Kasaxctan, 010000, r. ActaHa, yn. )kanrunbamnua, a. 34
Ten./akc: +7 (7172) 32-64-78
info@recsc.kz

AEROSPACE INDUSTRY

Ha3zeMHbI KOMNNeKc ynpaBneHua
Ground Control Complex

3an ynpaBneHns KOCMUYECKUMK annapaTamu LeHTpa ynpaBieHna nonetamu,
HKY «Akkonb»
Room of Satellite Flight Control of Flight Control Centre, GCC Akkol

KOHTpoNbHO-V3MepUTeNbHbI KOMMIEKC CUCTEMbl MOHUTOPUHIA CBA3MN,
HKY «Akkonb»
Control-measuring complex of Communications Monitoring System, GCC Akkol
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PbIBUHCKWNI 3ABOJ NPUBEOPOCTPOEHUA:

60 JIET CO3VNAAHMNSA

S8W

Hukonait KpyHabiwes,
reHepanbHbll AUPEKTOp

B uvioHe ucnonHseTcs 60 NeT OTKPLITOMY akK-
LMOHEpHOMY o006uiecTBy «PbiGUHCKUIA 3aBof
NpubopoCTpOEHNs», OAHOMY U3  /UAEPOB
OTe€YeCTBEHHOW PafMONpPOMBbILWIIEHHOCTI, Che-
LManu3npytoLLLeMycss Ha MPOM3BOACTBE CNOX-
HEMWMX  PaAMOINEKTPOHHBLIX  aBUALMOHHBIX
cuctem M 6O0pPTOBON annapaTtypbl ANs aBuaLuu.

14 nioHa 1951 r. NPMKa3oM MUHUCTPA aBMaLMOHHON NMPOMbILLIEH-
HOCTM ObINO NPUHATO pelleHne o cTpouTenscTBe B I. Llepbakose
(Ha3BaHue Pbi6rHCKa ¢ 1946 no 1957 r.) HOBOrO 3aBofja ANA NPOU3-
BO/ACTBA PaAnoNOKaLMOHHON annapatypsl.

MepBbiMM M3AENUAMU, KOTOPbIE OCBOWI KOMNEKTUB, Obinu Tectep
TT-1 » papap-TecTep. B nepBom naTuneTum npeanpuatue npoms-
BOAWNO TpeHaweEp «CTpoHuuid», AByxnyyeBon ocumnnorpad [A3CO,
BOCbMWKaHanbHbln yeunutens 8AHY-7M, paanony BToporo knacca
«Bonra» u gpyrue nsgenusa.

C KoHua 1950-X roA0B 0CBOEHO COBEPLUEHHO HOBOE HanpaBneHne —
NpPou3BOACTBO annapatypbl obecneyeHus ynpasneHus MNONETOM
CaMONETOB B KoMaHfHon pagnonuHum un KMNA K Heir. BaxHoe 3Ha-
YyeHune B UCTOPUU 3aBOAA MMeNO OCBOeHne B nepuog ¢ 1960 r. fo-
NNepPOBCKUX U3MepUTENENn NyTeBOW CKOPOCTU, yrna cHoca W npon-
feHHoro nytv. [lonnepoBcKuMe w3mepuTenu, u3roTaBanBaemble
3aBO/OM, YCTaHaB/IMBAKOTCA NPAKTUYECKN HA BCe NeTaTesibHble an-
napaTbl reHepanbHbiXx KOHCTpyKTOpoB A. H. Tynonesa, A. . Muko-
AaHa, M. 0. Cyxoro, A. C. fikosnesa, C. B. VinblowunHa n ap. Jdonne-
poBckuin usmeputens ANCC-15 pa3mewéH Ha BCcex BepTonéTax
reHepanbHbIx KoHcTpyKTOopos M. Jl. Munsa n H. 1. Kamosa. C 1975
no 1985 r. 3aBoj CBOMMU Ciamu NPOBEN MOAEPHM3ALUMIO U3aeNnin
Ancc-o13, Ancc-7, ANCC-15, ANCC-016, B-144, B-143, yto no-
3BO/IMNO PE3KO NOBbLICUTb HAAEKHOCTb JAHHbIX U34eNWUN U CHU3UTD
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TPYAOEMKOCTb Mx n3rotoBneHnsa. C 1999 r. B cotpyaHuyecrtae ¢ HMO
«leodmsnka-HB» nposeseHa paboTta no afgantayum MHAUKATOPHbIX
6nokoB INCC-15 n ANCC-32 nog cUCTeMy HOYHOTO BUAEHUS.

B KoHue 1960-x rofoB 6bina OTKPbITA KOCMWUYECKAs CTpaHulia B
MCTOPMMW 3aBOAa: OCBOEH BbINYCK annapaTtypbl ANS MATKOW nocap-
KM KOCMUYeCKUX Kopabnei Ha JlyHy «MnaHerta-[1A-018», Hayar Bbl-
MYCK CTOEK AN KOHTPONA Kypca v rAnccaabl MasKoB CUCTEMbI Crie-
non nocagku camonéros «Hecbput». C 1969 r. 3aBoA COTpyaHUYAET
¢ Llentpom noarotosku kocmoHasTos uM. H0. A. FarapuHa. lMpeg-
npuaTMEM GbiNM U3rOTOBAEHbI M CMOHTUPOBAHbI Ha 06bEKTax Tpe-
Haxépbl AN OTPaGOTKM HABBLIKOB MO ynpasfieHWio GOPTOBLIMM
KOMMNEeKcaMu CBA3W, TENEeBUAEHWS W HaBWUrauMu opOUTANbHbIX
cTaHumn «Cantot», «Mup», «bypaH», TpeHawEpbl CBA3M AN CTAHLUM
«C0103 — ANONNOH», HA3EMHOM annaparypbl CBA3U C 0pOUTaNbHBIMU
cTaHumamu ana LleHtpa ynpasnenus nonéramu.

C 1978 r. 3aBOA NPUCTYNWUA K BbINYCKY TeNemeTpuyecKon annapa-
Typbl «OpbuTa IV». C 1992 r. cunamm KOHCTPYKTOPOB 3aBojaa 6binu
paspaboTaHbl 1 BbINYCKAKTCA B HACTOsALLEe BPEMA 5 HOBbIX MOAM-
(huMKaumin Ha COBPEMEHHOI 3IeMEHTHOM 6a3e TeleMeTpuYecKon an-
napartypbl «Op6uta IV».

Vimeloweeca Ha 3aBofie YHWKanbHoe NPOM3BOACTBO BOMHOBOAHbBIX
3/1€MeHTOB ¥ TpaKToB no3sonuio B 2000 r. 0CBOUTb U3roToBleHue
pPaAnoNOKaLMOHHbIX CUCTEM KOCMUYECKUX U3MEPEHUIA 1 CTaTb /in-
AVPYIOLWMM NpeanpuATMEM B JaHHOM HanpaBneHuu. B Tom xe rogy
HayMHaeTcA M3roToBNeHMe HOBOW ANA 3aBofa NPOAYKLUM — MOLL-
HbIX pafuonepeaaloLx yCTPONCTB KOPOTKOBOJIHOBOrO AMana3oHa
ans 3aropu3oHTHbIX P/1IC. B 2004 r. 0CBOEHO M3roTOB/IEHWE CEKLWIA
aHTeHHbl ManorabaputHoro 6OpTOBOro PaavMoNOKaLMOHHOTO KOM-
nneKca ANCTaHLMOHHOrO 30HAMPOBaHMA 3emnu.

Ycnexu KonnektMBa NpeanpuaTUA  OTMeYeHbl BbICOKMMU rocyaap-
CTBEHHbIMK Harpagamu. B 1976 r. 3aBoA HarpaxaéH opaeHom Tpy-
paosoro KpacHoro 3Hamenu. 3a Bblgatowmecs nNpou3BOACTBEHHbIE
ycnexu Gonblie ThicAuM NpubopocTpouTenein oTmedeHsl rocyaap-
CTBEHHbIMW Harpagamu, cpean Hux: lepon CoumanucTmyeckoro
Tpyaa — cnecapb-c6opuwunk M. T. Jlantes; naypeatsl [ocynapcreeH-
Hbix npemuii CCCP rnaBHbIn MHXeHep B. A. MangeH, perynnposLunK
B. A. ApedbeB, MoHTawHUK B. A. TuxomupoBa. [Jo6poCOBeCTHbI
TPYA, AOCTUNEHME BbICOKMX NOKa3aTenen B Npon3BOACTBEHHOW fen-
TeNbHOCTU NPUBOPOCTPOUTENEN OTMEYEHbI OpAeHaMU, MEAANAMU 1
MOYETHLIMM 3BAHUAMM.

CerofHA OTKPbITOe aKuuoHepHoe 06u1ecTBO «PbIBUHCKUI 3aBof,
NpuGopPOCTPOEHUs» ABAAETCA OAHWUM M3 Beaylux npeanpusTuii
oTeyecTBeHHOro npubopocTpoeHus. Ha npeanpuaTMu cosparotcs
KOHKYPEHTOCMOCOGHbIE BbICOKOTEXHONOTMYHbIE PAAMO3EKTPOHHBIE
CUCTEMBI, OTBEYAKLYME TPEOOBAHUAM U TEHAEHLMAM COBPEMEHHOTO
npuMbopoCTpoeHUs:

e GopToBas annapartypa Ans aBuaLuu;

® [0NNepOBCKUE U3MEPWUTENN MYTEBOM CKOPOCTW, yrna cHoca u
NPOWAEHHOro NyTN B COCTaBe HaBUTaLMOHHO-NMUIOTAXHbIX KOMMEK-
COB CaMONETOB U BEPTONETOB;

e annapatypa obecneyeHus ynpasneHus NoNETOM CaMONETOB B
KOMaHAHOW paanonnHmm;

* (OpTOBLIE paAUOTENEMETPUYECKME CUCTEMDBI;

® pafMONOKaLMOHHbIE CUCTEMbI KOCMUYECKUX U3MEPEHNI;

e annaparypa yCcuneHus MoLHOCTU Ha3em-
Horo 6asupoBaHus B coctase PJIC 3aropu-
30HTHON paanonoKaLuu;

® CEKUWM aHTeHH Ans mManorabapuTHOro
60pTOBOr0 PafMoNoKaLMOHHOTO KOMMAEK-
Ca AMCTaHLMOHHOTO 30HANPOBAHMA NOBEPX-
HOCTV 3emMnu 13 KOCMOCa;

® MPUEMOOTBETYMKM 1A KOMMNIEKCOB cne-
UManbHOro Ha3HayeHus;

® 3/IEMEHTbl @HTEHHbIX CUCTEM CMYTHUKO-
BOW CBA3U.

MpeanpusTE BbINONHAET roCyAapCTBEHHBIN
060pOHHbBIN 3aKa3, NPOM3BOANUT PEMOHT TeX-
HUKMW, CTOAILLEN Ha BOOPYKeHUM Poccuiickom
apmMuK, BbINMyCKaeT TOBapbl rpaxaaHCKOro
Ha3HayeHus.

MpeanpusTME OCHALLEHO COBPEMEHHbIM TEX-
HONOrMYeckum obopyaoBaHuem, B Npowus-
BO/JICTBO BHe[pEHbl NPOrpeccuBHbIE TEXHO-
NlorMyeckue npoueccl. BbiCOKMn ypoBeHb
npoceccMoHanbHOM NOArOTOBKM Creuma-
JINCTOB U NPOW3BOACTBEHHBLIX Paboymx no-
3BOJISIET BbINYCKATb NPOAYKUMIO C BbICOKUM
ypOBHEM KayecTBa.

3aBoA pacnonaraet  NpPOM3BOACTBEHHbI-
MU MOWHOCTAMKU M obopyaoBaHMEM B
obnactm  auWTeMHoOro,  MNAcTMaccoBOro,
mexaHoobpabaTbiBatollero, KapKacHo-c6o-
POYHOrO, WHCTPYMEHTanbHoro, c6opoyHo-
MOHTa}¥HOro NPOU3BOACTBA, M3rOTOBAEHMA
METM30B; UMEeEeT LieXn U3roToBjeHus nevar-
HbIX NNAT U ranbBaHOMOKPLITUI. B nepeyHe
YHUKaNbHbIX TEXHONOrMYECKUX MpOLLeccoB,
nprvMeHsembiX B Npov3BoacTee, Heobxoam-
MO OTMETUTb:

® 3roTOB/IEHME 3/1eMEHTOB BOJIHOBOAHOW

pacnpeaenuteNbHON CMCTEMbI, MOAYNEN aH-
TeHHO-PUAEPHbIX YCTPONCTB;

® 3roToBNeHMEe MUKPOOGIOKOB  cneuu-
aNbHOro MPUMEHEHUA NO TOHKOMIEHOYHOW
TeXHONOrnu;

® HanMuyMe Ha 3aBOAE WCMbITaTeNbHOro
LleHTpa C BO3MOXHOCTbIO BOCNPOU3BEAEHUA
peanbHbIX MeXaHWUYEeCKMX, KIMMATUYEeCKNX,
AKYCTUYECKUX U ApYrX BO34ENCTBUN;

® MpoOM3BOACTBO MOBEPXHOCTHOTO MOHTa-
)a neyaTHblx nNnar;

® TEXHONOrMA pe3KW MmaTepuanos, B
TOM yucne MeTannoB, NnacTvka, fLepesa,
KaMHf C NpUMeHeHWem BOA0abpasmBHOI
06paboTKU.

Cuctema MeHeaXMeHTa Kayectsa npeanpu-
ATMA cepTUdULMpOBaHa Ha COOTBETCTBUE
TpeboBaHuam OCT P MCO 9001-2001 u
FOCT PB 15.002-2003.
Mpeanpustne nmeet
ANLEH3MK:

o OepepanbHoit cnywbbl No 060POHHOMY
3aKasy Ha pa3paboTky, NPOM3BOACTBO U pe-
MOHT BOOPYEHMWA U BOEHHON TEXHUKW;

e (depepanbHOr0  KOCMWUYECKOFO  areHT-
CTBA Ha OCYLECTBAEHWE KOCMWUYECKOW
AeATeNbHOCTU.

CrpaTerua panbHeinlwero pasBuTUA npep-
NPUATUA CBA3aHa C CO3AaHMeM LUMPOKOro
CMeKTpa COBPEMEHHbIX PafM0O3/1eKTPOHHbIX
U3LeNnii U CUCTEM BOEHHOTO U rpayaaHCKo-
ro Ha3HaYeHWs B COCTaBE UHTErpUPOBaHHON
CTPYKTYpbI OTKPLITOrO aKLMOHEPHOro o6l e-
ctBa «KoHuepH paauoctpoeHuns ,Bera“»
co3gaHHoro B 2004 r. B COOTBETCTBUU C
yKa3oM npe3npeHTa U obbeavHuBLIETO B

aencTeyoume

CucTema BONHOBOAHbIX TPAKTOB ANA 3aropu3oHTHoi PJIC
Wave onductor System for Over-the-Horizon Radars

AEROSPACE INDUSTRY

Lensx obecneyeHms NpUOPUTETHOTO pPas3su-
TWA KNIOYEeBbIX TEXHONOTUIA PaANOCTPOEHNA
KpynHeWiune NpeanpuATUA OTeYeCTBEHHbIX
pa3paboTynKoB M Npon3BOAUTENE paauo-
NOKaLMOHbIX CPeACTB U CUCTEM Pa3BefKu U
ynpaBneHnA Ha3eMHOro, aBMaLMOHHOIO U
KOCMWYecKoro 6a3vMpoBaHus B WMHTEpecax
YKPEnneHns 3KOHOMUKU 1 060poHOCNOCo6-
HOCTYW CTpaHbl.

[pumeHeHne COBpPEMEHHbIX TEXHOMOTUIA n
060pyaoBaHMA B COYETAHUM C BbICOKOMN KBa-
nMcbuKauMen U TBOPYECKUM MOTEHLManom
konnektusa patt OAO «P3[1» BO3MOXHOCTb
yCnewHo COTpyaHMYaTh C NPeanpuaTUAMn
Poccumn, ¢ drpmamn 6amxHEro u panbHe-
ro 3apyb6exbs. OcHoBononarawume npuH-
LMNbl XWU3HEAEeATeNbHOCTU NPeAnpuUATUA —
MOCTOSIHHLIN MOUCK W [BUXEeHWe Bnepép,
BHeApeHWe B MPOW3BOACTBO OTeYeCTBEH-
HbIX pa3paboTOK, BbIMYCK MATEHTHO-YMCTON
npoaykumu. Mpeanpuatme CTPemMUTCA BHe-
CTW CBOI BKNag B obHOBAEHWE U pa3BUTUE
0TeYeCTBEHHON IKOHOMUKM.

B 2010 r. OAO «P3M» npu3HaHo nobeau-
TenemM B KOHKypce «Jlyyllee npeanpus-
Te flpocnaBcKoii 06nacTv» B HOMUHALMK
«MalwmnHocTpoeHne» 3a BbICOKUE pe3yiib-
TaTbl B MPOWN3BOAMTENBHOCTY TPyAa U AWHa-
MUYHble Temnbl pocTa pas3BuTuA. KoHKypc
NpOBOAUTCS B COOTBETCTBUM C NOCTAHOBANE-
Huem rybepHatopa flpocnaBckoit obnactu
no MHMUMATMBE IJKOHOMMWYECKOro CoBeTa
fipocnasckoii o6nactu npu coaeiicteum 06-
NacTHOrO KOMMUTETa roCyaapCTBEHHOW CTa-
TUCTUKWU. AHanW3 feATenbHOCTW npeanpus-
TWUI-y4aCTHUKOB KOHKypCa OCyLecTBAAETCA
Ha ocHoBe oMLNaNbHON CTAaTUCTUYECKON 1
(hMHAHCOBOW OTYETHOCTM COMNACHO METOAM-
Ke KOMMNAEeKCHOro (MHaHCOBO-3KOHOMMYe-
CKOro aHanusa npeanpusTuii, paspaboTaH-
HOM JKCNEepTHbIM MHCTUTYTOM Poccuiickoro
C0t03a NMPOMbILLNEHHUKOB U NpeAnpUHAMA-
Tenen, o4o6peHHoN MUHUCTEPCTBOM 3KOHO-
MUKK P® 1 ncnonb3yemon ana nposegeHuns
POCCUICKOTO KOHKypCa.

HakonneHHbI onbIT paboThbl 1 BHYTPEHHWIA No-
TeHLMan no3BOAAIT OTKPLITOMY aKLMOHEePHO-
My obuectBy «PblbBUHCKMIA 3aBoa npuGopo-
CTPOEHUsI» YBEPEHHO CMOTPETh B GyayLiee.

Poccus, 152907, Apocnasckas 061,
r. Pei6uHck, npocn. CepoBa, 4. 89
Ten.: +7 (4855) 55-02-98, 55-87-00
®akc: +7 (4855) 55-45-24, 28-58-03
E-mail: pribor@rzp.su
http://www.rzp.su

89 Prospekt Serova, Rybinsk
Yaroslav region, Russia, 152907
Phone: +7 (4855) 55-02-98, 55-87-00
Fax: +7 (4855) 55-45-24, 28-58-03
E-mail: pribor@rzp.su
http://www.rzp.su
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RYBINSK INSTRUMENT MAKING PLANT:
60 YEARS OF CREATION

In July Rybinsk Instrument Making Plant JSC, one of the leaders of Russian radio industry specializing
in production of the most sophisticated radio-electronic aviation systems and airborne equipment is
celebrating its 6oth anniversary.

Llex CTaHKOB C NPOrpaMMHbIM ynpasieHnem
Program Control Machine Shop

BeTpoaneKTpuyeckue ycTaHOBKM (MONNFOH)
Wind-Driven Power Plant (Testing Ground)

On 14 June 1951 according to the Order of the Minister
of Aircraft Industry a decision was made fo build a new
plant to produce radar equipment in the fown of Sherba-
kov (name of Rybinsk from 1946 to 1957).

The first articles its staff mastered were the TT1 tester
and a radar fester. During the first decade the enterprise
produced the Strontsy training simulator, the DESO dou-
ble-beam oscillograph, the 8ANCh-7M 8 channel ampli-
fier, the Volga radio player of the second generation and
other articles.

At the end of the 50s a completely new field was mas-
tered: production of aircraft flight control equipment
in the command radio link and its test instrumentation.
Staring from the 60s the adoption of the Doppler naviga-
tor of actual speed, crab angle and distance covered was
a significant landmark in the history of the plant. Doppler
navigators manufactured by the plant are installed in
practically all aircrafts of the major constructors: A. Tu-
polev, A. Mikoyan, P. Sukhoi, A. Yakovlev, S. llyushin, etc.
The DISS-15 Doppler navigators are installed in all heli-
copters of the major constructors M. Mil and N. Kamov.
In the period from 1975 to 1985 the plant updated the
DISS-013, DISS-7, DISS-15, DISS-016, V-144 and V-143
articles without any assistance which made it possible to
significantly increase their reliance and bring down the
labour-output ratio. Since 1999 the DISS-15 and DISS-
32 indicator units were updated to a night vision system
in cooperation with the Geophisika-NV Research and
Production Association.

At the end of the 60s a new space page was opened in
the history of the plant: the enterprise mastered the man-
ufacture of the Planeta-DA-018 equipment for a space
ship’s soft landing on the Moon, began producing course
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control consoles and glide-path beacons for blind land-
ing of the Nephrit aircrafts. Since the year 1969 the
plant has been cooperating with the Gagarin State Sci-
entific Research and Testing Cosmonaut Training Cen-
tre. Together the two enferprises manufactured and as-
sembled simulators to train control skills of onboard
communication, television, and navigation complexes of
the Salyut, Mir and Buran orbital stations; communica-
tion simulators for the Apollo-Soyuz station, and ground-
based equipment for communication with orbital sta-
tions for the Flight Control Centre.
Since 1978 the plant has launched the production of the
Orbita IV remote-sensing equipment. Since 1992 the
plant has been manufacturing four new modifications
of the Orbita remote-sensing equipment developed by its
own designers.
In 2000 the existing unique production of wave conduc-
tors and waveguides provided for the mastering of radar
systems of space measurements and became a leader in
this field. The same year witnessed a launch of a new pro-
duction line: high-powered short-wave radio transmit-
ters for over-the-horizon radars. In 2004 the enterprise
mastered the production of aerial sections of small ca-
pacity onboard radar facilities for Earth remote sensing.
Today Rybinsk Instrument Making Plant JSC is a large
scientific and production complex, one of the leaders of
Russian instrument engineering. The enterprise man-
ufactures competitive and high-technology radio-elec-
tronic systems that meet the demands and tendencies of
modern instrument making. These are:

aeronautical radio-navigation equipment;

Doppler navigators of actual speed, crab angle and
distance covered as a part of aircraft and helicopter nav-

igation and flight systems;

aircraft flight control equipment in the command radio
link;

airborne radio-telemetering systems;

radar systems of space measurements;

ground power amplification equipment as a part of over-
the-horizon radars;

aerial sections of small capacity onboard radar facilities
for the remote sensing of the Earth’s surface from space;

aerial reconnaissance devices;

radio-technical transponders for weapon control sys-
tems;

components of safellite communication antenna sys-
tems.
The enterprise executes the Defence Order, repairs equip-
ment servicing for the Russian Army, and produces a wide
range of civilian goods.
The plant is equipped with modern equipment and the pro-
duction involves progressive processes. The high level of
engineers’ and workers’ professional training ensures high
quality of products.
The enterprise has large production capacities and facilities
for foundry, plastics production, machining processing, wire-
frame, instrument, and assembly kinds of production, hard-
ware manufacture as well as shops for production of print-
ed circuit board and electrodeposits. Among the unique
processes applied at the plant the following should be men-
tioned:

production of components of waveguide distribution sys-
tem and modules of antenna-feeder devices;

thin-film manufacture of special-purpose microassem-
blies;

availability of a test centre and a possibility to reproduce
real mechanic, climatic, acoustic and other impacts;

surface mounting of printed circuit boards;

material cutting technologies, including metals, plastics,
wood, stone using waterjet cutting.
The quality management system of the entferprise is certified
for conformity with GOST R ISO 9001-2001 and GOST RV
15.002-2003.
The strategy of the further development of the enterprise is
connected with the creation of a wide range of modern ra-
dio-electronic devices as well as military and civilian systems
as a part of an infegrable structure of the Vega Radio Engi-
neering Concern JSC, established in 2004 under the Presi-
dential Edict and uniting the most large-scale Russian enter-
prises for the development and production of radar systems
and facilities, as well as infelligence and ground, aviation and
space-based control systems. This was done in order fo pro-
vide the priority development of the key radio technologies
as well as to strengthen Russian economy and defence ca-
pacity.
Use of modern technologies and facilities combined with the
personnel’s high proficiency and creativity allow Rybinsk In-
strument Making Plant JSC to successfully cooperate with
Russian enterprises as well as companies from CIS and far-
abroad countries. The philosophy of our enterprise is a con-
stant search and advancement, adoption of domestic devel-
opments and manufacture of non-infringing articles. The
enterprise is striving to contribute to the renovation and de-
velopment of Russian economy.
In 2010 Rybinsk Instrument Making Plant JSC was awarded
in the Best Enterprise of Yaroslav Region Contest in the cat-
egory of Machine Building for its high performance and fast
pace of development. The contest is held in accordance with
the Resolution of the Governor of Yaroslav region at the ini-
tiative of the Economic Council of Yaroslav region and with
the assistance of Statistics Service Regional Committee. The
analysis of the activity of the enterprises taking part in the
contest is based on the official statistical reporting and fi-
nancial accounts in accordance with the method of complex
financial and economic analysis of enterprises developed by
the Expert Institute of the Russian Union of Industrialists and
Entrepreneurs, approved by the Russian Ministry of Econom-
ic Affairs and used for Russian contests.
The acquired experience and expertise allow Rybinsk Instru-
ment Making Plant Joint Stock Company to look to the future
with confidence.
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WN3roTtoBnexune MMKpOﬁﬂOKOB N0 TOHKONNEHOYHO TEXHONOMUN

Thin-Film Manufacture of Microassemblies

ABTOMaTM3MpOBaHHbIe TEMIOHACOCHbIE YCTAHOBKYM (MaWMHHbBIV 3a)
Automatic Heat Pump System (Engine Room)
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34

BOEHMEX N KOCMOC

Muxaunn OXoYMHCKUI, yuéHbii cekpeTapb BI'TY «cBOEHMEX», goueHT

CTyaeHTbI B cneukabuHeTe kadeapbl paketocTpoenus (1951 r)
Students in Specialized Room at Department of Rocket and Missile Engineering (1951)

Bknapg, bantuiickoro rocyaapcTBeHHOr0 TeXHUYECKOro yHuBepcuteta «BOEH-
MEX» um. . ®. YcTHOBa B pa3BuTie paKeTHO-KOCMUYECKON TEXHUKM 1 OCBOE-
HIE KOCMUYECKOro NPOCTPAHCTBA AeNCTBUTENHO BEIMK U JOCTAaTOYHO Pa3Ho-
06paseH, TaK YTo MMEeT CMbIC/ paccKasarb 0 Hem nonogpobHee.

MoxHo cKka3aTb, 4To «BoeHMex» CTOAN Y UCTOKOB OTeYeCTBEHHOW a3pOKOCMU-
4ecKom 0Tpacau, Ha4yanom COo3AaHnsA KOTOpoil cyuTaeTca noctaHosneHne Co-
Beta Munuctpos CCCP «Bonpockl peaktnsHoro BoopyweHnus» N 1017-419
0T 13 mas 1946 rofa. Ml ofHMM 13 BaXHbIX HanpaBneHuin paboTsl, onpeaens-
€MbIX 3TUM NOCTaHOBNIEHWEM, Bblna NOATOTOBKA KafpoB AN HOBO OTPACu.
MpeanucbiBanoch OpraHU30BaTh NOArOTOBKY UHXEHEPOB U HAaY4YHbIX PabOTHU-
KOB MO PeaKTUBHOM TeXHUKe, «...06ecneyns nepsblii BbINYCK CNeLUanicToB
N0 PeaKTMBHOMY BOOPYMEHMIO MO BbICWIMM TEXHUYECKUM y4yebHbIM 3aBefe-
HMAM He MeHee 200 YenoBeK M Mo yHMBepcuUTeTam He meHee 100 yenoBsek
K KOHUY 1946 rofa». U B JleHMHrpa,cCKoM BOEHHO-MeXaHU4eCKOM UHCTUTYTe,
KaK Torga Hasbianca BITY, ye 8 uiona 1946 roga 6bin co3aaH dakynbtet
peaKTUBHOMN TEXHUKW; OAHOBPEMEHHO NpoduibHble Kadeapbl OTKPbIBaINCh
1 B APYTYX BeAYLLMX TEXHUYECKWX By3ax CTPaHbl. Takum 06pa3om, «BoeHmex»
CBA3aH C PaKETHO-KOCMWYECKO TEMATUKOW BOT yxe 65 feT.

B KocmuyecKoi fesTenbHocTU «BoeHmexay LienecoobpasHo BbiAeNUTb Tpu
rNaBHbIX HanpaBAeHUsA: NOATOTOBKY WHXEHEPHbIX 1 HayYHbIX KaAPOB Ans pa-
KETHO-KOCMWYECKOI OTpacau, NOATOTOBKY KOCMOHABTOB — HenocpeacTBeH-
HbIX UcCneaoBaTeneil KOCMUYECKOro NPOCTPaHCTBA — W MOAFOTOBKY Hay4yHO-
TEXHUYECKMX Pa3PaBOTOK, HAXOAALLUX NPUMEHEHNE B PeabHbIX TEXHUYECKUX
06beKTax. PaccMoTpum no NopsaKy HeKoTopble BayHbIe Pe3ynbTaThl, AOCTUT-
HyTble «<BoeHMexoM» B 3TUX HanpaBneHuUsX.

3a npoueawue rofpl B cTeHax «BoeHmexa» CTanu MHxeHepamm-paKkeTymKa-
mi 6onblue 20 000 BbINYCKHUKOB, CPEAM KOTOPbIX HEMANO BMAHLIX pas3pa-
OOTUNKOB KOCMWYECKOW TeXHUKW. 310 fABawabl Mepoii Coumanuctnieckoro
Tpyaa akagemuk Bnagumup ®EnopoBuY YTKUH, reHepasnbHbI KOHCTPYKTOP
Kb «lOxHoe» n gupektop UHWUKMMaw, ronoBHOro MHCTUTYTA KOCMWUYECKON
otpacnu; lepoit Coumanuctnyeckoro Tpyaa reHepanbHbli KOHCTPYKTOP [ep-
6ept EdpemoB; naypear JIeHUHCKON Npemui, YneH-koppecnoHaeHT PAH, re-
HepanbHbIA KOHCTPYKTOP W reHepanbHblil gupektop HMO «Mckpa» Muxaun
/iBaHoBMY COKONOBCKMIA; TeHEPabHbI JUPEKTOP U TeHepPabHbIA KOHCTPYK-
Top OAO «MHdopmauoHHble CMYTHUKOBbIE CUCTEMbI WMEHW aKafAeMuKa
M. ®. PewwetHéBa» Hukonai TectoefoB. ExerofHo BbINyCKHUKW YHUBEPCUTE-
Ta nononHatot Konnektnebl Kb «ApceHan» um. M. B. ®pynse, OAO «KBCM» —
NUTEPCKUX NPEANPUATUI, BEAYLMX B OTEHECTBEHHON KOCMUYECKOW oTpaciu.
MeHseTcs cneundmka Npon3BoACTBa, CTAHOBATCA BCE 60Nee COBEPLIEHHbIMY
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06BEKTBI, BbINYCKAaeMble KOCMUYECKOI NPOMBILLNEHHOCTBIO, HO HEU3MEHHBIM
0CTaéTCA BbICOKOE KayecTBO MOATOTOBKW Cneunanuctos. MiMeHHo 3a noaro-
TOBKY KafipOB ANA KOCMIUYECKOW NPOMbILLNEeHHOCTH B 1961 roay yHusepcuteT
6bin HarpawaeH Meaanbio AH CCCP B 4YecTb 3anycKa nepBoro B MUPe MCKyC-
CTBEHHOTO CMyTHUKA 3eMn ¢ HOPMYNMPOBKON «B CBA3M C GONbLIMM BKNAZOM
VHCTWTYTa B pa3BuTHE PaKETHO-KOCMUYECKON TEXHUKU, OCBOEHME KOCMOca U
MoAroTOBKY KaAPOB /1A COOTBETCTBYIOLMX OTPAC/EN MPOMbILLAEHHOCTM.
Bropoe ynomsaHyToe HanpasfieHue — MOArOTOBKA KOCMOHABTOB — ABMAETCA
ecTecTBeHHbIM NPoAoMKeHnem nepsoro. K HacToAlemMy BpemeHn «BoeHmex»
BbINYCTWA YeTbIPEX KOCMOHABTOB, TO €CTb CMELMaNNCTOB, NPOLUEALLINX NOMHYI0
noAroToBKy B LleHTpe noAroToBKM KOCMOHABTOB U MONYYMBLUMX COOTBETCTBY-
follee CBMAETENbCTBO. [BO€ M3 HKX — ['eopruin Muxainosud I'peyko u Cepren
KoHctaHTMHOBMY KpuKanés — coBepLIMAN COOTBETCTBEHHO TPY W LLECTb A0~
roBpemeHHbix nonétos, npuyem C. K. Kpukanés Ha cerops ssnsetcs a6co-
JIOTHBIM PEKOPACMEHOM MO CyMMapHOMN NPOAOIKUTENBHOCTU NpebbiBaHUA B
Kocmoce — 803 pHA. EkatepuHa AnekcaHaposHa /lBaHoBa — KOCMOHaBT-UC-
cnefoBateib, OMbITa KOCMUYECKUX NONETOB HE MEET, HO HECKO/bKO pas3 BXo-
AMna B COCTaB ay6nupylowmx 3kmnaxeii. Takke NoKa He MMEET KOCMUYECKO-
ro onbita AHApeii ViBaHoBMY BopuceHKo, HO GykBanbHO B Gavxaniune aHM
OH [JO/IKEH CTapToBaTb B KOCMOC A1 Y4aCTUA B O4ePeSHON JONTOBPEMEHHO
akcnepnum Ha MKC. He Tak AaBHO B OTPAJ KOCMOHABTOB A1l TPOXOX/EHNA
06LLEKOCMUYECKO NOAFOTOBKM BblN 3a4NC/EH ELLE OAMH BbINYCKHUK «BoeH-
mexa» — BaH BuktopoBuy BarHep, Tak 4To BNOMHE MOXHO FOBOPUTb O Ha-
Na¥eHHo 1 ycnewHo pabotatoweit B BITY cucteme NoAroTOBKM INUTHBIX UH-
EHepHbIX KafipOB, HEMOCPEACTBEHHO YYACTBYIOLIMX B KOCMUYECKUX NONETaX.
MoMMMO NOArOTOBKM CMELUanMCToB MO PaKeTHO-KOCMIUYECKON TexHNKe «Bo-
€HMeX» NOCTOAHHO BEAET HayYHO-UCCNef0BaTeNbCKYI0 PABOTY B 3TOM Hanpas-
neHun. Pa3paboTku By3a, OTHOCALLMECS K NEPBbIM AECATUNETUAM COBETCKOM
nporpammbl UCCNeA0BaHNA KOCMUYECKOTO MPOCTPaHCTBa, Gbln BocTpe6o-
BaHbl Ha BeaylLMX NPEANPUATUAX oTpacau. [oCTaTO4HO BCMOMHUTL paboThl,
BbIMOAHABLUMECA B UHCTUTYTe B 1970-1980-e rofbl B UHTepecax KpynHein-
LWINX KOHCTPYKTOPCKIX 6topo cTpaHbl — Kb «tOxHoe» (AHenponetposck), LUKB
«Mporpeccy» (Kynbbiwes), HNO «Monér» (OMCK) — 1 cBA3aHHbIE C UCCNef0Ba-
HWUAMM 1 pa3paboTkamu 6OPTOBbIX CMCTeM 0GECMEYEHMA TENI0BOTO pexMMa
1 6OPTOBOro TENN00OMEHHOMO 060PYA0BAHMA KOCMUYECKUX NIETATENbHBIX an-
napatoB. Pe3ynbTaThl UccnefoBaHnin Gbiny BOMMOLLEHbI B 06pa3Lax paker,
pa3paboTaHHbIX 3TMMW NPEANPUATUAMMU.

K Tomy e BpeMeHU OTHOCATCA M MHOTOYMCEHHbIE PaBoTbl B paMKax HOBOrO
Hay4Horo HanpasneHna «CUCTeMbl TEXHUYECKOTO 3peHNAy, KoTopoe chopmu-
posan v Bo3rnasun npocteccop B. A. Becenos. Mposoausiumecs pabots crno-
c06CTBOBaNM CO3AaHNI0 aBTOMATUYECKNX UCCNEA0BATENBCKUX KOMMIEKCOB C
MPUMEHeHNeM aBTOBOXAEHUA, T. €. 06€CMeY€eHNs UX aBTOHOMHOTO fIBUXEHUA
M0 CKO/b YTOAHO CNOXHO NOBEPXHOCTH Be3 yyacTus yenoseka. OHU, B YacT-
HOCTH, GblNW BOCTPeBOBaHbI NPU CO3aHUM OTEYECTBEHHBIX POEKTOB MapCo-
XOfl0B M NNaHETOXOA0B.

B 1990-e roapl N0 UHWLMATMBE U NPU HENOCPELCTBEHHOM Y4acTUM NETYMKAE-
KocmoHaBTa I'. M. [peyKo HayyHbIMM COTPYAHUKaMK «BoeHMexax Bbin co3aaH
YHWUKanbHbIA acTpodu3ndeckuin npubop — 3BE3aHbIA HOTOMETP ANs uUccne-
LOBaHUA BepPXHUX CNOEB aTMocthepbl ¢ 6opTa NUAOTUPYEMbIX KOCMUYECKIX
annapatos. PotomeTp Gbin BBEAEH B COCTAB HAay4yHOro 06OPYAOBAHMA Op-
OuTanbHO CTaHLuM «Mup», YTO NO3BOMWIO MOJYYUTb HOBbIE CBEAEHUA 06
atmoctepe 3emau, BbICOKO OLEHEHHbIE MUPOBOMN HayyHON 06LLeCTBEHHO-
cTblo. Bnarogapsa nmeHHo 3Tomy npubopy yAanoCh NOATBEPAUTb BbIABUHY-
Tble I'. M. FpeyKo runoTesbl 0 CTPOEHUM BEPXHUX CNOEB aTMOC(hEpbI, KOTOpPble
3aTeM GblNv NPU3HaHbI Hay4YHbIM OTKPbITUEM. TyT BaXHO BbIAENNTL iBa (haKTa:
BO-NePBbIX, B CO3AaHNM hoToMeTpa nog, pyKoBoAcTBom B. A. Becenosa npu-
HUMaNW aKTMBHOE yyacTue CTyAeHTbI 1 acnupaHTbl By3a, U BO-BTOPbIX, NOXa-
NyiA, BNepBble B KOCMOCE paboTan Hay4HbI KOMMNEKC, TONHOCTbIO CO3AaHHbIN

B yuebHOM 3aBefieHnn 1 Hecyluii Ha Kopryce ambnemy «CaHKT-Metepbypr —
BoeHmex».

ToBops 0 paboTax, NPOBOANMBIX CErOAHSA B «BoeHMexe» B MHTEpecax KocMu-
YecKoit oTpacau, HeobxoanMMo BblaenUTb coBmecTHble ¢ OAO «MCCx» paspabot-
KM, HanpaBfeHHble Ha CO3/JaHNe BbICOKOTOYHbIX pa3mepo- U popmocTabunb-
HbIX KOHCTPYKUMIA KOCMWYeCKUX aHTeHH. COTpyAHMKaMW OpraHun30BaHHOro
B «BoeHmexe» HayyHo-0b6pa3oBatesnbHoro LeHtpa «KMK» (aupektop — npo-
teccop A. H. Jiuxaués) nposedeHbl 6onbluMe MUCCAeA0BaTENbCKUE W OMbIT-
HO-KOHCTPYKTOPCKME paboTbl MO CO3AaHNI0 MaTeMaTUYECKUX MOLeNei TaKnux
KOHCTPYKLUA, KOTOPbIE YuMTbIBAAU Obl BAUSHME BHELWHEN Cpefbl, TEXHONO-
UM W3TOTOBNEHUA M OCOBEHHOCTU 3KCMyaTaLnu aHTeHHbl. B pesynbtate B
2011 ropy co3paHa ¥ ycnewwHo npoLuna cTaann npeaBaputenbHon keanudu-
Kalu KOCMUYeCcKas aHTeHHa AMameTpom 2,2 M. NoayepKHEM, yto B pabote
NPUHUMANK yyacTe N MoNofbIe CNeLNanucTbl, U aCNMPaHTbl, NONYYMBLULE He-
OLLeHMMbIV OMbIT CO3AaHNA TAKOTO POAa YHUKANbHbIX CUCTEM.

B HoBoMm, XXI Beke B «BoeHmexe» perynapHo NpoBOAATCA Hay4YHO-TEXHUYe-

VOENMEKH AND SPACE

The contribution of Ustinov Baltic State Technical University Voenmekh fo the develop-
ment of rocket and space technology and cosmic exploration is indeed large and various,
so it is worth telling about in more details.

Voenmekh was one of the pioneers of domestic aerospace industry, which is believed
fo begin with the Decree of the Council of Ministers of the USSR on Issues of Rocket
Weapons No 1017-419 of 13 May 1946. One of the most significant work fields defined
by the Decree was the training of personnel for the new branch of industry. The Decree
ordered to train engineers and scientists specializing in rocketry: ‘the first group of spe-
cialists in rocket weapons should be graduated by 1946 with at least 200 people trained
by specialized institutions and 100 people trained by universities’ It was as soon as on
8 July 1946 that a new Rocketry Faculty was established in Leningrad Mechanical Insti-
tute, the then name of Voenmekh; at the same time core departments were created at
other leading institutes of technology of the country). Thus, Voenmekh has been dealing
with the rocket and space area for 65 years.

It is reasonable to distinguish 3 main branches of the Voenmekh space activity: training
engineers and scientists for rocket and space industry, training spacemen that are im-
mediate space explorers, and scientific and technical developments which found their
use in real production facilities. Let us look at the achievements made by Voenmekh in
these fields one after another.

Over the last years Voenmekh has brought up more than 20 000 graduates, many of
these are eminent developers of space technology. These are: Twice a Hero of Social-
ist Labor, Academician Vladimir Utkin, chief designer of Yuzhnoye Design Bureau and
director of TsNIIMash, the main space institute; Hero of Socialist Labor, Chief Design-
er Gerbert Efremov; Laureate of the Lenin Prize, corresponding member of the Russian
Academy of Sciences, Chief Designer and Director General of Iskra Research and Pro-
duction Association Mikhail Sokolovsky; and Director General and Chief Constructor of
Information Satellite Systems - Reshetnev Company JSC Nikolai Testoedov. Every year
graduates of the university join Arsenal Frunze Design Bureau and Custom Engineering
Design Bureau JSC, St. Petersburg enterprises leading in the space industry. Specific
character of production is changing; facilities manufactured by space industry are be-
coming more and more sophisticated; but the high quality of training of engineers and
scientists stays the same. It is for the personnel training for space industry that in 1961
the university was awarded the Medal of the Academy of Sciences of the USSR. The
award was dedicated to the launch of the first Earth-orbiting artificial satellite and was
accompanied by the following wording: .. in relation fo the great contribution of the in-
stitute to the development of rocket and space technology, space exploration and train-
ing personnel for the corresponding industry branches'.

The second aforementioned direction, training of spacemen, is a natural consequence
of the first activity. By now 4 astronauts have graduated from Voenmekh. These are the
people who have completed full training of the Cosmonaut Training Centre and received
proper certificates. Two of them, Grigory Grechko and Sergei Krikalev, took 3 and 6
long-term flights, respectively; today

S. Krikalev is an absolute record holder spending in space 803 days of total duration.
Ekaterina Ivanova is a scientist-astronaut; she does not have space flight experience, but
twice was a member of a backup crew. Andrei Borisenko also does not have any experi-
ence yet, but in a couple of days he is to be sent to space in order to take part in the next
long-term expedition fo the ISS. Recently one more Voenmekh graduate, lvan Vagner,
has been enrolled in a cosmonaut team to take general space training. This illustrates
the well-adjusted and successfully working Voenmekh system of training elite engineers
that participate in space flights.

Apart from fraining specialists in rocket and space technology, Voenmekh is constantly

AEROSPACE INDUSTRY

CKMe KOHdepeHLMK, CBA3aHHbIE C KOCMUYECKOW TEMATUKON. ITO U Tpaanuum-
OHHble, NPOXOAsLME Kax/able ABA TOAA «YTKUHCKWE YTeHUs», NOCBALEHHbIE
pa3BMTUIO TBOPYECKOTO HACNeANs BbIAAIOLEroCs KOHCTPYKTOPA PaKeTHO-KOC-
MWYECKMX CUCTEM aKagemuKka B. @. YTkuHa. YteHus obbiyHO cobupatot Be-
OYLMX YYEHBIX, NPOEKTAHTOB 1 KOHCTPYKTOPOB-PAKETYMKOB CO BCEN CTPaHbl
1 3aHUMAIOT AaNeKo He nocneaHee MecTo B HaLMOHANbHOM NepeyHe 3Hauu-
MbIX Hay4HbIX (hOPYMOB. 3T0 W exeroaHas obuiepoccuitckas koHdepeHums
«Monoaéxb, TEXHUKA, KOCMOCY, YIKe CTaBllas CBOEOOPasHbIM CMOTPOM MO-
NIOAEKHOM a3POKOCMUYECKOI HayKi 1 CeBepo-3anagHoro permota, u Poccum
B LieNIOM.

B 3akntoueHne NofYepKHEM, 4To BCeraa — v 65 neT Hasag, Ha MOMEHT BO3HUK-
HOBEHWA PAKETHO-KOCMMYECKOI NPOMBILINEHHOCTU, U CETrOAHS — «BoeHMmex»
HAXOAMN 1 HAXOAMUT BO3MOXHOCTM W PECYpChI 1S TOFO, YTOObI pe3ynbTaThl Ha-
YYHbIX UCCNEA0BaHUI €ro COTPYAHUKOB BbINALENN AOCTONHO, Gbinn BoCTpe-
60BaHbl Ha MPAKTUKE U CAIYKWUIU OCHOBOM A4S NOArOTOBKM BbICOKOKBaU(U-
LMPOBAHHbIX KAAPOB ANs OTEYECTBEHHOW a3POKOCMUYECKOII OTPACAN.

Mikhail Okhochinsky
A.P., Academic Secretary of Voenmekh Ustinov Baltic State Technical University

conducting scientific and research works in this sphere. Voenmekh developments of the
first decades of the Soviet space research program were in demand among the leading
enterprises of the industry. Let me remind you of the projects fulfilled by the institute in
the 70s-80s of the twentieth century for the largest design bureaus of the country such
as Yuzhnoye Design Bureau (Dnepropetrovsk), Progress Central Design Bureau (Kuyby-
shev) and Polet Research and Production Association and related to the research and
developments of onboard thermal condition systems and onboard heat-exchange equip-
ment of spaceships. Research results were implemented in the specimens of rockets de-
signed by these enterprises.

This was also the time of multiple works as a part of a new scientific field called the Com-
puter Vision Systems that was formulated and guided by Professor V. Veselov. These
works favored the creation of an automatic research system with self-driving, which pro-
vides for its unmanned independent motion over no matter how sophisticated surface.
These works were especially called-for when projects of domestic rovers were created.
In the 90s at the initiative and with the participation of the space pilot G. Grechko Voen-
mekh scientists developed the unique astrophysical instrument, a star photometer for
the exploration of the upper atmosphere from the board of manned space crafts. The
photometer was adopted as a part of scientific equipment of the Mir space station which
allowed gaining new knowledge about the Earth’s atmosphere that were highly praised
by the world scientific community. It was this instrument that helped to prove Grechko’s
hypothesis of the structure of upper atmosphere which was later acknowledged as a sci-
entific discovery. Two factors should be mentioned: first, students and institute gradu-
ates took active participation in the development of the photometer guided by V. Vesel-
ov; secondly, it was for the first time that a scientific system completely developed in an
educational institution and bearing the ‘St. Petersburg - Voenmekh’ emblem on its case
was launched into the space.

Speaking of the projects that are being realized for space industry at Voenmekh today,
it is necessary to mention developments in cooperation with Information Satellite Sys-
tems - Reshetnev Company that are aimed at the creation of high-precision space aeri-
als with stable dimensions and form. The staff of the KMK educational and scientific cen-
tre (its director is A. Likhachev) have conducted large-scale research and design works
to make mathematical models of such constructions that would allow for environmen-
tal effects, as well as aerial fabrication techniques and operational features. As a result
in 2011 a space aerial of 2.2 m in diameter has been constructed and has successfully
passed the first trials. Let us note that young scientists and postgraduate students have
also taken part in the project acquiring precious experience of the development of such
unique systems.

In the new twenty first century Voenmekh regularly organizes science and technolo-
gy conferences related fo the space topic. These are: first and foremost, the tradition-
al Utkin Readings that take place every 2 years and are dedicated to the development of
the creative legacy of the outstanding rocket and space technology designer Academi-
cian V. F. Utkin. The readings usually gather together leading scientists, designers, con-
structors and rocketeers from all over the country and are a significant event on the list
of the major scientific conferences. Secondly, the annual all-Russian Youth. Technolo-
gy. Space Conference that has already become a peculiar review of young people's aero-
space science of the Northern-West Region and Russia on the whole.

As a conclusion | would like to emphasize that 65 years ago when rocket and space in-
dustry started was founded and up to these days Voenmekh has always been able to find
and has always found possibilities and resources to make research results of its staff be
worthy of note and called-for, and serve as a basis for training of high-quality specialists
for domestic aerospace industry.
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«Mop nenectkamy BepTONETa» — TaK Ha3blBaNOCb HAMWCAHHOE MONBEKA Ha3aj POMAHTUYeCKoe
cTuxoTtBopeHune EBreHus [lonmatoBckoro. 3ta metaopa — C/IOBHO NPU3HAHKE B I0OBM K MOLLHbIM W
COBEpLUEHHbIM MaLIMHAM, KOTOPble rapaHTUpyoT 6e30NacHOCTb CTPaHbl U BCEX rpaxaaH, paboTatoT B
MUPHOM Hebe, MepeBO3AT NaCCaXMPOB U rPy3bl.

epTonéTHas TemaTtvKa aBHO cTana

«BU3UTHOW  KapTO4YKOW»  3amno-

POXCKOrO MOTOPOCTPOUTENBHOTO

npeanpuatua «Motop Cuu». A Ha-
YuMHanacb «BEPTONETHAsA TpaauLMA» MOTO-
pocTpouTenein u3 3anopoxba ewe B 1940-e
roapl, koraa motop AW-26 P Gbin ycTaHoB-
neH Ha BepTonéte I-4. ITOT moOTOp CTan nep-
BbIM COBETCKMM ABWratenem, npefHasHa-
YEHHbIM CneunanbHO ANA YCTAHOBKM Ha
BepTonér. OH umen ocobblii peaykTop, ne-
pefaBaBlUM BpalleHne BBEPX, K Hecylle-
MY BUHTY, 11 B CTOPOHY, Ha CMHXPOHHbIV Ban.
Mocne BOeHHOW KamnaHuMm BO BbeTHame
(1965-1968) aBMAKOHCTPYKTOPbI U BOEH-
Hble BO BCeX CTpaHax Mupa ybeamnuck B He-
COMHEHHbIX MpeumyLLecTBax BepTONETHOM
aBuaumn B 60eBbIX AENCTBUAX U NPU TPaHC-
MOPTUPOBKE TPy30B B YCNOBUAX Tponuye-
CKWX [XYHTNed U ropucTo mectHoctu. He
¥Mes COBpeMeHHbIX 60eBblX BepTONETOB,

Cosetckuit Coto3 6bin 06peyéH Ha nopae-
HWe B C/lly4ae NpeAnonaraemoro BOOPYHEH-
HOro KOHMKTa.

KaK u3BecTHo, co3jaHWe HOBOro Knacca
BEPTONETOB HayMHAETCA C HOBOrO ABMUrare-
na. Noatomy JIeHNHrpaaCKoOMy OMbITHO-KOH-
CTpyKTOpCKOMy 6topo Bo rnase ¢ C. M. U3o-
TOBbIM, KOTOPOE€ MNPOEKTMPOBaNo MOTOPbI
Ans BepTonéToB Muns n Kamosa, 6bino no-
py4YeHO MpUCTYNUTL K pa3paboTKe rasoryp-
OVHHbIX fgBurateneit ans 6oesbiX BepToné-
ToB. B 1972 r. rocyaapcTBeHHble NCMbITaHWA
NPOLLEN CO3AaHHbIN NeHUHrpaaLamu ABura-
Tenb TB3-117, KoTOpbIi 6Gbin 3anylleH B ce-
puvHOEe NPOWM3BOACTBO Ha 3aMOPOXKCKOM
obbeguHeHnn «MoTtopocTpounTtenb»  (HbiHe
OAO «MoTop Cnu»). PeweHne o cepuitHom
NPOW3BOACTBE MNPUHAN TreHepanbHbli Au-
pektop obbeanHenus Bacunuin MBaHoBMY
OmenbyeHKo.

Mo cen peHb auratenn TB3-117 no csoum
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napameTpam, 3KOHOMMWYHOCTW, YyAAYHbIM
KOHCTPYKTOPCKUM  peLleHnAM W TexHuye-
CKUM KayecTBam 6e3ycioBHO NUAUPYIOT
cpeau fBurartenen CBOero Knacca.
PaznuyHble moandmKaumMmn asuratens ycra-
HaBAMBANMCb HA CO3[laHHbIN B KOHLe 1960-x
rogos B OKb nmenn M. JI. Muna Tpancnop-
THo-60€BOVi BepTONéT Mu-24, UMeBLINA
HeoduumansHoe HasBaHue «Kpokoaun».
JTOT BEPTONET NPUMEHsANCA ANA nepebpo-
CKM [ecaHTa, OrHeBOW NOAAEPXKMW, nopa-
KEHUA HUBON CUIbl, GPOHETEXHWKU U OTHe-
BbIX TOYEK NPOTUBHMWKA, 3BaKyaL MmN PaHeHbIX
1 nepeBO3KW rpy30B. Takxe geurarens TB3-
117 yctraHaBnuBanca Ha [pyrue BepToné-
Tbl, pa3pabotaHHble B8 OKE Muns,— Mu-14,
Mu-17, Mu-8MT, Mu-28, Mu-35, Mu-172.

B 1976 r. cBOW nepBbIi NONET coBepLUNA
HOBbI KopabenbHblii TpaHCMopTHO-60eBoM
BepTONET Ka-29, oCHalLEHHbIA ABUraTensamu
TB3-117BK. 3Tv BepTonéThl 6asmpoBanuch

Ha AeCcaHTHbIX Kopabnsax npoekta 1174.

B 1998-2000 rr. KONMNEKTUB KOHCTPYKTO-
poB Mof pPYKOBOACTBOM AnekcaHppa Anek-
caHgposuya CapkucoBa paspabotan cop-
CUpOBaHHyl0  moaudukauuw  BK-2500
(TB3-117BMA-CE3), npegHasHadyeHHyo ans
BepTonéros Mu-17, Mu-24, Mu-28, Ka-32,
Ka-50 u ap. B mae 2000 r. Ha «PoctBepTo-
ne» Ha4yanucb NETHbIE UCMbITAHNA BepTONETa
Mwu-24 ¢ ppuratensmu BK-2500.

B 2010 r. Ha 6a3e aBuaLMOHHOrO ABuUrare-
na camonéra AH-140 Ha «Motop Cnu» cos-
Aaétca 6onee NPorpeccuBHbIN BEPTONETHbIN
Aasuratenb. Ha cuety HoBOro agsurarens, Ko-
TOPbIN CErofiHA NPUHAT Ha BOOPYXEHNe Mu-
HUCTEPCTBOM 060POHBLI YKpauHbl, ye ecTb
0fiMH M1POBOM peKopA: B 2010 r. ocHaLLéH-
HbIA 3TUM [BuUratenem BepTonér Mu-8 MTB
nopHanca c aapogpoma KoHoTonckoro aBma-
pPEeMOHTHOro 3aBoja Ha BbicoTy 8100 m3a 13
MUHYT. BblcOKMe nokasartenu 3anHTepecosa-
am MO PO, 1 661710 NPUHATO pelieHne o Npo-
BeJeHWN aTtrectaummn HOBOroO ABuratens Ans
nocnesyioLero NpUMeHeHna ana pemoTopu-
3auuM MMeloLL,erocs BepToNETHOro napka u
OCHALLEHNA NepPCneKTUBHbLIX JeTaTeNbHbIX
annapartos. [1noLwwagKomn Ana npoBefeHNs Uc-
NMbITaHWi 6bIN BbIGPAH «218 ABUAPEMOHTHBIN
3aBOA», PAcnoNOXeHHbIN B ropoje atyvHe
noa CaHkr-Metepbyprom. 17 despans Ha-
Yanncb rocyaapcTBeHHble CTeHA0BbIE UCMbI-
Tauua aguratens TB3-117BMA-CBEM1B ana

Mn-24

HY[, POCCUACKMX BOEHHO-BO3AYLIHbBIX CWA.
[opapunu 3anopoxcKne mMoTopocTpoutenu
«Cepaue» U Camomy MOLLHOMY OTeYeCTBeH-
Homy BepTonéty Mu-26, KoTopbln OCHaLan-
ca Typ6oBanbHbiM apuratenem [-136. 3tor
asurartens 6bin paspaboTaH 3anopoMCKUM
KOHCTPYKTOpPCKUM 6topo  «[Mporpecc» nog
pykoBogcTBom ®PEnopa Mwuxannosuya My-
paBYeHKO Ha 6ase camonéTHoro apuratens
[-36. CreHposble ucnbitanna [-136 Hauva-
nuck B 1977 1., a ero cepuitHoe nNpoun3Boj-
CTBO Havanocb B 1982 r. Ha o6beguHeHNUM
«MoTopocTpouTenby.

Beprtonér Mu-26 npepgHa3Havanca ns Bbl-
MONHEHNA KaK BOEHHbIX, TaK W rpaxaaH-
CKUX 3ajay, ANA NpoBeAeHMA MOUCKOBO-
cnacatenbHbix onepauunii. OH npowén Bce

TB3-117BMA-CEM1B

AEROSPACE INDUSTRY

BOEHHbIE KamnaHWn 1 «ropayne TOYKU» no-
cnefHero BpeMeHu, BKOYas BOMHY B Ad-
raHucraHe, Kapabaxckuii KoH®AMKT n Ye-
YeHCKylo BOWHYy. Tpyaunuce Mu-26 u npwu
NNKBMAALMM NOCNEACTBUIA aBapumn Ha Yep-
HOObINbCKOV aTOMHOM CTaHLUW.

CeroaHa BepTONETHYIO aBMauuio Mupa He-
BO3MOXHO NpeacTaBuTb 6e3 BKnaja 3ano-
POXCKMX MmoTopocTpouTenen. Co3aaHHble
Ha «Motop Cnu» aBuratenu nokasanu CBOIO
NCKNIOUYNUTENBHYI0 HAAEXHOCTb U BO Bpems
6oeBbIX AENCTBUNA, U B rPaXAAHCKOM npu-
MeHeHun. OHU cyaT ykpennenuio o6opo-
HOCMNOCOGHOCTM 1 NMOMOralT B 3KOHOMUYe-
CKOM pa3sutumn Poccun n YKpanHbl B HOBOM
XXI ctonetuu.
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Alexander Bezzubtsev-Kondakov
Photo by Andrei Artamonov

“Under the petals of helicopter” is the name of a romantic poem by Yevgeny Dolmatovskiy written
more than half a century ago. It would be possible to think this metaphor a declaration of love for these
powerful perfect machines which underpin the national safety and protect the citizens of the nation as
well as transport people and cargo in peacetime.

aporizhia Engine-Building Plant Motor
Sich has held all the cards in helicopter
technologies for a long time. The tradition
of helicopter engineering began in
Zaporizhia as late as the 1940s when the G-4
helicopter was powered by Al-26 GR engine, the
first Soviet helicopter engine. It had a special
reduction gear which transmitted rotation up to the
helicopter rofor and sideways fo the drive shaft.
After the military campaign in Vietnam in 1965-
1968, the world aircraft designers and the military
made cerfain that helicopters had undoubted
advantages in warfare and transportation of
cargoes in the tropical jungles and mountainous
terrains. At that time, the Soviet Union did lack the
modern helicopters, and therefore it was doomed to
be defeated in case of any possible armed conflict.
As is known, an up-to-date helicopter is born only
when it has a totally new engine. As such, the
Leningrad experimental design bureau headed
by S. Izotov, which had already designed engines
for the Mil and Kamov helicopters, was charged to
develop gas-turbine engines for combat helicopters.
In 1972, a newly developed engine TV3-117
successfully passed the state tests and was brought
into production at the Zaporizhia Engine-Building
Company (at present known as Motor Sich JSC).
The decision on large-scale production was taken
by the General Director of the company Vasily
Omelchenko.
Up till now the engine of TV3-117 type outperforms
the rest similar engines in terms of its parameters,
efficiency, successful design solutions and quality
of service.
Various modifications of the engine were installed
on the attack helicopter Mi-24 with transport

capabilities  (unofficially called Crocodile)
developed by Mil Design Bureau in the late
1960s. This helicopter was often used for assault
airlift, fire support, firing against hostile troops,
armoured vehicles, and defensive posts as well
as for emergency evacuation of the wounded and
transportation of the cargoes. The engine of TV3-
117 type was also installed on other Mil helicopters
including Mi-14, Mi-17, Mi-8MT, Mi-28, Mi-35,
Mi-172.

In 1976, the ship-based combat helicopter Ka-29
with transport capabilities made its first flight.
It was powered by TVZ-117BK engine. These
helicopters were mainly based on assault landing
ships of 1174 type.

In 1998-2000, a feam of designers led by Alexander
Sarkisov developed the VK-2500 modification
(designated as TV3-117VMA-SB3) intended for such
helicopters as Mi-17, Mi-24, Mi-28, Ka-32, Ka-50, etc.
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In May 2000, the Russian helicopter manufacturing
company Rostvertol saw flight testing of the Mil
Mi-24 powered by VK-2500 engines.

In 2010, Motor Sich designed a more progressive
helicopter engine on the basis of the Antonov
An-140 engine. The new engine, which has been
recently adopted by the Ukrainian Ministry of
Defense, broke the world record: in 2010, the
Mi-8 MTV equipped with this engine took off the
Konotop Aircraft Repair Plant at an altitude of
8,100 metres within 13 minutes. High performance
characteristics aroused inferest of the Russian
Ministry of Defense. As such, it was decided
to certify the new engines for the purpose of
replacement of the outdated ones on available
helicopters and installation on promising aircrafts.
The 218th Aircraft Repair Plant in the town of
Gatchina (near St. Petersburg) was chosen as a test
ground. On 17 February 2011, the state bench test
of the TV3-117VMA-SBM1V engine, intended for the
Russian Air Force use, began.

It seems that the Zaporizhia engine manufacturers
have made a heart for the potfential Russian
helicopter Mi-26 powered by turbo-shaft engine
of D-136 type. This engine was designed by the
Zaporizhia Design Bureau Progress headed by
Fyodor Muravchenko on the basis of aircraft engine
D-36. Its bench test was carried out in 1977, and as
late as 1982 it was manufactured at the Zaporizhia
Engine-Building Plant.

The Mil Mi-26 was mainly intended for combat and
non-military missions. It was also used in search
and rescue operations. It went through all recent
military campaigns and hot spots including the
Afghanistan, Nagorno-Karabakh and Chechnya
wars. Besides, the Mi-26 participated in Chernobyl
nuclear reactor clean-up operation.

Today, it is impossible to imagine the world
helicopter aviation without the contribution of
the Zaporizhia engine builders. The Motor Sich
engines have shown their reliability both in combat
operations and in peacetime. They facilitate to
strengthening the defense capability of Russia
and Ukraine and to economic development of both
nations in the 21st century.
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YeTbipe KOMANEKCHbIX TPeHaX&pa 3kunaxa Beptonéta Mu-241 skcnnyatupytorcs B CbispaHckom BBAYJ

Four Multi-functional Pilot Simulators for Mil Mi-24P at Syzran Higher Military Aviation School of Pilots

UHTY « ANHAMWNKA»:

ABUALMOHHBIE TPEHAXEPBI HOBOIO NOKOJIEHA
HA CNYXBE POCCUNCKNX BOOPYXEHHbBIX CUJT

AnekcaHap JIuTBuHeHko, reHepanbHbli aupektop 3A0 LHTY «AuHamuka»

MmnpoBOI ONbIT CBUAETENBCTBYET, YTO OLHVMM U3 BO3MOXHBIX CMOCO-
60B AOCTVKEHWS U COXPAHEHUA INAUPYIOLLMX NO3ULWIA B HAayKe 1 TeX-
HUKe ABNAETCA CO3AaHME U NOAJEPIKAHME MOLLHOM apMUM U BOEHHON
MHGPACTPYKTYpbl. VIMeHHO apMus Bcera ABnsanach TPaaULUOHHbIM
3aKa34uKoMm v noTpebutenem MHHOBALMA N HOBEMLWMUX TEXHOMOTUA.
CeroaHs BoeHHas malmHa Poccun nepexunBaer 3tan cepbE3HoM Mo-
fNepHu3aummn, KoTopas npeanonaraet, B TOM YucC/e, U yBeIUYeHne
L1011 COBPEMEHHbIX BOOPYXeHUN. OCBOEHME e HOBbIX MHOFO(YHK-
LMOHANbHbIX aBMALMOHHBIX KOMMAEKCOB HEBO3MOXHO 6e3 cospe-
MeHHbIX TPeHaMEPOB, KOTopble camu o cebe ABAAITCA A0CTaTOYHO
CNOXHBIM 1 AOPOrOCTOAWMM BbICOKOTEXHONIOTUYHBIM NPOAYKTOM. A
MOCKONIbKY TOKOMOTVBOM BCAKOrO MHHOBALMOHHOIO MPOV3BOACTBA
ABNAETCA NPUKNaAHaA HayKa, ANA aBMaTPEHAXEPHON OTpacin xa-
paKTepHa OTHOCUTENIbHO BbICOKAA ONA BHYTPEHHWUX 3aTparT Ha uccne-
[0BaHusA 1 pa3paboTku. M B oTanyme OT rocKoMMaHui, huHaHcupy-
embix 13 hefepanbHoro Gloaxera, KOMMEPYECKUM NPEANPUATUAM,
BbIMYCKAIOLW MM TaKne NpoAyKTbl, NPUXOANTCA BKNAAbIBATb B MUCCre-
[0BaHMsA COOCTBEHHbIE CPeACTBa UM UCKATb UHble GopMbl DUHAHCK-
pOBaHUs HOBbIX Pa3paboToK.

KaK BbIXWUTb B 3TUX YCNOBUAX TaKUM KOMMaHuAM, Kak LUHTY «uHa-
MUKa»? locneaHue rogpl Hawe nNpeanpuATe ABNAETCA OCHOBHbIM
nocrasLnkom MuHuctepctea 060poHbl PO B 061acTyt TEXHUYECKIX
cpeacTB o6yyeHns NETHOrO COCTaBa, BK/OYas aBUaLMOHHbIE TPeHa-
KEPbI BCEX YPOBHEl CNOXHOCTU. M3BECTHO, YTo Ans nobesbl B TeHe-
pax uam ayKuMoHax Heo6XoAMMO He TO/TbKO NPeACTaBUTb Hauaydliee
B TEXHUYECKOM OTHOLIEHUW peLleHne, HO 1 NO LeHe NPOITX No YpoB-
HI0, BIM3KOMY K NPAMbIM U3AepXKam. [ae B 3TOM c/iydae B3ATb A€Hb-
M Ha MHHOBaUUM? EcNM Mbl XOTUM GbITb Ha PbIHKE B YMCE KPYMHbIX
UrPOKOB 1 0CTaBaTbCA NPY 3TOM KOHKYPEHTOCNOCOBHBIMU — HaAOo No-
CTOSIHHO pa3BMBaTbCA U BKNafblBaTb B UCCieoBaHuA. Ho oaHo feno
npoBO3rnawath I03YHrM 0 Pa3BUTAW MHHOBALUIA 1 COBCEM Jpyroe —
€03AaTb AeiCTBYIOLNIA MEXaHW3M, KOTOPbIA 6bl NO3BOAWN AeiCTBU-
TeNbHO CTPOUTb MHHOBALMOHHYIO 3KOHOMUKY. BoT ¢ 3Tum B Poccun
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noka npobGyKcoBka. Yto ocTaetcs genatb? [leicTBOBATL Ha CBOWA
CTpax U puck? NMpUYEM PUCK peanbHbli, NOCKObKY BKIaAbliBas cob-
CTBEHHble cpefcTBa B MHUumatmeHble HUWOKP 1 HoBble TexHonornu
MOXHO 3TV ieHbIM U NOTePATbL — NPOCTO NOTOMY, YTO 060N cepbés-
Hblii MHHOBALMOHHbIN NPOAYKT HE TONbKO TpebyeT GONbLINX BIOXE-
HWI, HO M UMEET AOBOJIbHO ANNTE/IbHbIE CPOKM OKynaemocTu. Ha Bce
3TV BONPOCHI HET MOKA OLHO3HAYHbIX OTBETOB.

Ecnu roBopuTb 0 NepCneKTMBHbIX NPUKNAAHbIX UCCNef0BaHUAX, TO
NOKa Halei KoMNaHWM yAaETCA NoAAEPKUBATL HEOOXOANMYIO NNaH-
Ky. TaK, HaunHasa ¢ 2001 r. UHTY «[lnHamuKa» BbINONHMNA MHULKA-
TMBHbIX HIOKP B nHTEpecax MuHuctepctea 060poHbl PO Ha obuyto
cymmy cBbile 1 mapa pybneii. Pasymeetcs, Mbl 6panu Ha cebs YacTb
PVCKOB: HaM MPWULLIOCH UCKATb AOMONHUTEbHbIE UCTOYHUKN DUHAH-
cuposanua 3tnx HMOKP, nockonbKy TpaanumoHHble cxembl hUHaH-
CMPOBAHUA, CBA3aHHble C BbinonHeHWem O3, No3BonAT pewatb
TO/IbKO BOMPOChI TEKYLUMX NPOEKTOB ¥ HE AAl0T BO3MOXHOCTU BKNa-
AblBaTb CPeAcTBa B NepCneKTMBHble pa3paboTku, He roBops yxe o
TOM, YTOBbI MOEPHU3MPOBATD U PACLINPATL UMEIOLLEECs NPON3BOS-
ctBo. MocneaHee e 6bi10 AN HAC BECbMA KPUTUYHO: BbINONHEHWE
pactyunx o6bémos 03 Tpe6oBano He NPOCTO HapallUBaHUA U MO-
AEepHM3aLUN UMEIOLLMXCA NPON3BOACTBEHHbIX MOLLHOCTEN, HO M NOA-
rOTOBKW NPEANPUATUA K Nepexosy OT YHUKaNbHOTO OMNbITHOrO Npou3-
BOACTBA K cepuiHomMy. Mory cKasaTtb, Y4TO B LLeIOM Mbl CNPABUINCH
C 3TOii HEMPOCTON 3aAayen, NpuUBNEKas, B YaCTHOCTU, U BAHKOBCKUE
KpeauTbl B BUAE NPOEKTHOrO hMHAHCUMPOBaHUA, U CPEACTBA, BbIPY-
YeHHble OT peann3auny 3KCMOPTHbIX KOHTPAKTOB, M COGCTBEHHbIE
(vHaHCOBbIE pecypcbl.

CeroaHs LleHTp Hay4YHO-TEXHUYECKUX YCNYT «[JUHAMMKa», CO3/iaHHbIN
B 1989r., 3aHMMaeT BeayLe No3nLMM Ha POCCUNCKOM pbIHKE aBu-
AUMOHHOTO TpeHawEpocTpoeHna. Komnanua ocywecTBaAeT NoAHbIN
TEXHOIOrMYECKN LMK Pa3paboTKu, NPOM3BOACTBA W NOCNENPOAAN-
HOro 06CNYXMBAHNA aBMALMOHHbIX TPDEHAXKEPOB BCEX YPOBHEN COK-
HOCTW ANA MOObIX TUMOB COBPEMEHHbIX CaMONIETOB U BEPTONETOB.

®oto UHTY «AuHamuka»

®doto UHTY «AuHamuka»

Ecnum roBoputh 0 Hawwux pabotax B 06nacti BOeHHOro obyyeHus u
MOJennpoBaHusa, To 3a npowegwne 10 net «JMHammKa» BbINONHYU-
na B pamKkax 03 fecATKN KOHTPAKTOB Ha NPOM3BOACTBO 1 MOCAENpo-
AaXHoe 06CNyXMBaHWe TPEHAKEPOB Pa3NUUHbIX YPOBHEN CNOXKHO-
¢t ana camonétos Cy-33, Cy-34, Cy-24M, Mul-29, N-39, Mul-31 n
BepTonétos Mu-24M1, Mu-24MH, Mu-8MTB-5, Mun-28H, Ka-52.
KomnaHus BHecna BeCOMbI BKNaj B NMepeocHalleHne BbICIUKX BO-
€HHbIX aBMaLMOHHBIX YYMANLL, COBPEMEHHbBIMM TEXHUYECKUMUN Cpef-
cTBammn 06y4eHns NETHoro nepcoHana. Tak, B CbiapaHckoe BBAYJI B
nepuog ¢ 2007 no 2010 r. 6biAn NOCTaBNEHbl 4 KOMMIEKCHBIX TPEHA-
XEpa 3Kkunaxa septonéra Mu-241 1 KOMNAEKCHbIN TPEHaXEp 3KuNa-
wa Mun-8MTB-5. B KpacHoaapckoe BBAYJI B nepuop ¢ 2006 no 2009
r. 66111 NocTaBNeHbl B 06LLeid CIOXHOCTY 8 CepuiiHbIX TpeHawEpPoB
nétyuka yuebHo-60eBoro camonéra J1-39.

Llenbiit psii KOHTPAKTOB Mo 3aKkasy MuHucTepcTBa 060pOoHbI PO 6bin
BbINOMHEH «[IMHaMMNKOWN» B LLenax MoAepHM3aLMM 1 NONONHEHWSA Tpe-
HaXEPHOI1 6a3bl AENCTBYIOWMX CTPOEBbIX YacTeit BBC Pd, BBC u NBO
BM®, a Takke LleHTpoB 60€BOro NpUMeHeH!s 1 nepeyYmBaHus ner-
HOro coctaBa. Peyb MeT 0 KOMMIEKCHbIX TpeHa)epax NéTtynka mc-
Tpebutens nanybHoro 6a3upoBaHua Cy-33, NpoLesypHOM TPEHaKE-
pe 3kunaxa GpoHToBOro 6GombapanpoBLLMKa Cy-34, KOMMIEKCHbIX
TpeHaxépax 3kunaxen septonéros Mu-28H n Mu-8MTB-5.
[TofroToBKa NUIOTOB C MOMOLLbIO TPEHaXEPOB HOBOrO MOKOMEHUA
No3BONAET NOAHATL KAUYECTBO 06yYeHUs NETHBIX IKUNAXKEN Ha NPUH-
UMNUANbHO HOBbIM YPOBEHb M TEM CambiM PafAMKaNbHO MOBbLICUTbL
3 EKTUBHOCTb NPUMEHEHNA COBPEMEHHbIX BOEBbIX aBUALMOHHbIX
KOMMIEKCOB. [leNCTBUTENbHO, COBPEMEHHbIE TEXHONOrMM MOAENNPO-
BaHMA NO3BONAIOT CO3A4aBaTb TPEHAKEPDI, AAOLLME BO3MOXKHOCTb Ha
3emsie oTpabartbiBath 40 90 % 3aAay obyyeHWs IKUNawew, CBA3aH-
HbIX C NUAOTMPOBAHMEM, HaBUrauuen U NPUMeHeHneM aBUaLMOH-
HbIX CPE/ACTB NOPAKEHUSA B YCNOBUAX, MAKCUMANbHO NPUBAMKEHHbBIX
K peanbHbiM. [N AOCTVXEHUA BbICOKOW CTeneHV peannucTuyHoCcTu
BUPTYaNbHOro Nonéta Tpebyetcs MHKEHEePHOEe WCKYCCTBO BbICOKO-
ro Knacca. 310 pe3y/bTaTt CUHePrun mateMaTnyecKkmx 1 TeXHNYeCKnX
peLleHni, NCNONb3yeMbIX NPW CO34aHWN KNIOYEBbIX TPEHAXEPHbIX
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KomnneKcHbI TpeHaxép Mn-8MTB-5
Multi-functional Pilot Simulator for Mil Mi-8MTV-5

AEROSPACE INDUSTRY

KOMMOHEHTOB, Hanb0o1ee 3HaYMMbIMM 13 KOTOPbIX ABNAKTCA:

— TOYHOCTb M MOSHOTA MaTeMaTUYeCKUX Mogenen AMHaMUKN aBuxe-
HWA neTaTeNbHOro annapara, NONOXEHHbIX B OCHOBY TPEHAXEPa;

— MCNonb3oBaHMe CUCTEM BU3yanu3aLuu 3akabUHHOW 06CTaHOBKM,
OT/IMYAIOLLMXCA MCKNIOYMTENBbHO BbICOKON CTEMeHblo AeTanu3auuu
NOACTUNAIOWLEH NOBEPXHOCTU M CNOCOGHbLIX 06ecneynTs KMHemaro-
rpacuyecKoe KayecTBo Npu BOCNpOM3BEAEHUN N306paKeHUs NpaK-
TUYeCKU NoBbIX peanbHbix 06bEKTOB 1 cneu3ddeKToB, B TOM yucne
ANA neTateNbHbIX annapaToB KPYrnoCcyTO4HOro NPUMEHEHNS;

— CO3[aHWe MHTEPbepPOB KabWH, B TOYHOCTM COOTBETCTBYIOLWMX pe-
a/bHbIM KabMHaM CEpPUIiHbIX CAMONETOB U BEPTONETOB, B TOM YMCAE C
1MCNonb30BaHWEM peasnbHblX OPraHoB ynpasieHus.

/3 nocnefHMX NpoeKToB Xo4y 0c060 OTMETUTL CO3JaH1e KOMMIEKC-
HOTO TpeHaXEpa 3KMnaxa HOBOro BCENOrofHoro 60eBoro BepToné-
Ta Ka-52, nepBble NoCTaBKM KOTOPOro poccuitckum BBC Havanucb
B 2010 r. Mbl Bnepsble NoayyYUnu 3aKas Ha co3faHue TpeHaxépa
BepToNéta mapku «KamoB», 1 Hall NepBblii ONbIT COTPYAHUYECTBA C
OAO «KamoB» cumtaem oveHb ycrewHbim. CroxHocTb 060pynoBa-
HUA MHOTOLLENIEBOTO KPYraocyToYHoro Beptonéra Ka-52 obycnosu-
Na v CNOXHYI KOHdUIypaLumio camoro TpeHamépa. Hawumm cneyu-
anuctamu npu ero paspabotke Gbln MCNOb30BaAH LieNbli Psj HOBbIX
TEXHWYECKMX PELLEHWii, KoTopble ByayT BHeAPEeHb! B OyAyLIMX NPOEK-
Tax. B pesynbTate ycnewHo BbinonHeHHo OKP Apmelickas aBrnauus
BoopywéHHbIx Cuun PO nonyuut BmecTe ¢ HOBbIMU 6OEBbIMU BEPTO-
NETamMn COBPEMEHHbIN KOMMNEKC TEXHUYECKUX CPeACTB 00yyeHus, B
COCTaB KOTOPOro BXOAMT aBTOMatu3MpoBaHHasA cuctema oby4yeHws
ACO-Ka-52 ans TeopeTMyecKkor NOArOTOBKM U KOMMAEKCHbIN TpeHa-
wép KT3-52 ans obyyeHns NETHOro cocTaBa No BCEM OCHOBHbIM 3a-
fayam, CBA3aHHbIM C NMNOTUPOBAHNEM, HaBUraLMen N NPUMEHEHU-
€M aBMaLUMOHHbIX CpeacTB nopaxeHna Ka-52.

Mbl 6yfem 1 aanblue NPOLOMKATL 3aHUMATLCS UHHOBALMAMM U BECTH
nHuumnatmeHble HAOKP, ¢ Tem 4yTo6bl Npeanaratb CBOMM BOEHHbIM
3aKa3uyMKam He TONIbKO COBPEMEHHble CpefcTBa npocdeccMoHans-
HOM NOATOTOBKM NETYMKOB, HO U HOBbIE METOAUKM 0BYYEHUs, COOT-
BETCTBYIOLLME BO3MOXKHOCTAM 3T0ro 060pyA0BaHUS.

APRIL'11]02 | NEW DEFENCE ORDER STRATEGY 41



ABNALMNOHHO-KOCMUNYECKAA NMPOMbILLJTIEHHOCTb

42

®oto LUHTY «uHamuka»

TpeHaxép akunaxa Cy-34 akcnnyatupyetcs B Jluneukom aBmauentpe c 2010 r.
Pilot Simulator for Sukhoi Su-34 at Aviation Centre in Lipetsk (used since 2010)

CSTS DINAMIKA:

NEW GENERATION AVIATION SIMULATORS
ON SERVICE OF RUSSIAN AIR FORCE

Alexander Litvinenko, Director General of CSTS Dinamika

Worldwide experience has shown that one of the
possible ways to achieve and maintain the leading
positions in science and technology is to build and
streamline a powerful army and military infrastruc-
ture. Indeed, it is the army that has been a fradition-
al consumer of innovations and leading-edge tech-
nologies. Today the Russian military machine goes
through a major modernization which supposes an
enlargement of the state-of-the-art weapons. Mas-
tering new multi-functional aircraft systems is hard-
ly possible without such hi-tech product as sophis-
ticated and cost-intensive simulators. So far as any
innovation is driven by applied science, the aviation
simulator industry requires much expenditure on re-
search and development. Despite the state-support-
ed companies, the commercial enterprises, which
produce such high-tech products, have to invest their
own money info research or to search other forms of
financing new developments.

How can such companies as CSTS Dinamika sur-
vive? Over the recent years CSTS Dinamika has been
the main supplier of the Russian Ministry of Defence
in the field of flight training aids including aviation
simulators of different functionality. It is known that
in order to win the tenders or auctions the best de-
sign solution must be cost-effective. Where does
money come from for innovative development? If we
want fo be among the major players in the market
and remain competitive, it is necessary to advance

and invest into research. But one thing is to proclaim
the slogans on innovations, and the other to create a
viable mechanism to build an innovative economy. In
this respect Russia still has problems. Does it mean
that a company should work at its own account?
The company'’s risks are real since investment of its
own funds in R&D and new fechnologies may be un-
successful and result in losing the money simply be-
cause any serious innovative product requires not
only large investments, but also a fairly long payback
period. All these questions still need answers.

At present, our company performs the promising ap-
plied research at the appropriate level. For example,
since 2001 CSTS Dinamika has performed indepen-
dent research and development for the needs of the
Russian Ministry of Defence to the amount of over
1 billion roubles. Certainly, the company took some
risks because it had fo find some additional sources
of funding due to the fact that the traditional funding
schemes related to SDO implementation allow deal-
ing with the issues of current projects and provide
no opportunity to invest money in long-term devel-
opment, not fo mention to modernize and expand the
available production potentials. The latter was very
critical for the company: the increasing SDO volume
required not just to build and modernize the existing
production capacities, but also to prepare the com-
pany to switch from a unique-product to mass pro-
duction. | can say that in general the company has
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managed to cope with this difficult task having at-
tracted the project financing loans, proceeds from
export contracts, and its own bankroll.

Today, Centre for Scientific and Technical Services
Dinamika, founded in 1989, takes the superior po-
sition in the Russian aviation simulator market. The
company provides a full technological cycle of de-
sign, production, and after-sales service of various
aviation simulators for any types of modern aircrafts
and helicopters. The company'’s activities in the field
of military training and simulation include a ten-year
production and after-sales service (according to doz-
ens of SDO contracts) of various aviation simulators
for such aircrafts and helicopters as the Su-33, Su-
34, Su-24M, MiG -29, A-39, MiG-31, Mi-24P, Mi-24PN,
Mi-8MTV-5, Mi-28N, and Ka-52.

The company has largely contributed to re-equip the
higher military aviation school with modern flight
training aids. For example, from 2007 to 2010 the
company supplied four Mi-24P multifunctional sim-
ulators and one Mi8MTV-5 multifunctional simula-
tor for Syzran Higher Military Aviation School of Pi-
lots. From 2006 fo 2019 it also delivered eight L-39
pilot simulators for Krasnodar Higher Military Avia-
tion School of Pilots.

The company fulfilled a number of contracts for the
needs of the Ministry of Defence to modernize and
reinforce the existing combat units of the Russian
Air Force, Air Defence, and Navy as well as the com-

®oto UHTY «AuHamuka»

KoMnneKcHbI TpeHaxEp akunaxa Beptonéta Ka-52
Multi-functional Pilot Simulator for Kamov Ka-52

bat employment and retraining centres. It is referred
to comprehensive pilot simulators for Su-33 carri-
er-based fighter, procedure-oriented pilot simulator
for the Sukhoi Su-34 combat fighters, and multifunc-
tional flight simulators for the helicopters of Mi-28N
and Mi-8MTV-5 type.

Application of new generation simulators raises the
quality of the fraining of flight crews to a new level
and thereby dramatically improves the efficiency of
modern combat aircraft systems. Indeed, the modern
simulation technologies create simulators that en-
able performing over 90% of all the tasks associated
with piloting, navigation, and application of air weap-
ons in close-fo-real conditions. A high degree of real-
ity in virtual flights is the result of an engineering of
high class. This is the result of combination of math-
ematical and fechnical solutions used to create the
key components of simulator, the most significant of
which are as follows:

- Accuracy and completeness of mathematical mod-
els of aircraft’s dynamics based in simulator;

- Application of Cockpit Situation Display with high
degree of underlying surface description and on-
screen display of images of any any real-time objects
with special effects, including aircrafts of day and
night use;

- Development of interior cockpits with controls
which match the real ones of the popular aircrafts
and helicopters.

Among the last projects, | want particularly fo men-
tion the creation of an integrated pilot simulator for
the new all-weather combat helicopter Kamov Ka-52,
first deliveries of which began in 2010. This was the
first time we received the order to build a simulator
for the Kamov-family helicopters and our first expe-
rience of cooperation with the Kamov is considered
successful. The complexity of the Ka-52 equipment
resulted in the complexity of simulator’s configura-
tion. Its design implied a number of innovative tech-
nologies which will be implemented in future projects

as well. As a result, together with new attack helicop-
ter the Army Air Corps of the Russian Armed Forc-
es will get a modern complex of flight training aids
which includes computer-aided system ASO-Ka-52
for academic training and multi-functional simulator
KTE-52 for training the pilots in all major tasks as-
sociated with piloting, navigation, and application of
the Ka-52 air attack weapons.

Centre for Scientific and Technical Services Dinami-
ka will continue fo pursue innovative development
and carry out research in order to offer the custom-
ers the state-of-the-art flight training aids as well as
new training methods which are relevant to the fea-
tures of this equipment.

AEROSPACE INDUSTRY

3A0 UHTY «Annamuka»

Poccus, 140180, MockoBckas o6, T.
XykoBckuit, yn. XykoBckoro, 4. 1
Ten./dakc: +7 (495) 777-59-30
http://www.dinamika-avia.ru

E-mail: info@dinamika-avia.ru

Centre for Scientific and Technical Services
Dinamika, JSC

1, Zhukovskogo str., Zhukovsky, Moscow Region,

140180, Russia

Phone/fax: +7 (495) 777-59-30
http://www.dinamika-avia.ru
e-mail: info@dinamika-avia.ru

B kabuHe KOMNNEKCHOro TpeHaxépa 3Kkunaxa BepTonéta Mu-28H

Inside Cockpit View of Pilot Simulator for Mil Mi-28N
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MEXAYHAPOAHbIU ®OPYM
«MOPCKAA UHAYCTPUA POCCUN»

Kpatkaa tematuka ®@opyma:

e CypocTpoeHue U CyLOpEeMOHT

e CypoBble 3HEpreTM4ecKue yCTaHOBKH,
3Heproo6opynoBaHue

e CypoBble cMCTEMbl HaBUrauuu, ynpasne-
HUS U CBAI3K

e CypoBoe o6opyaoBaHue M YCTpOCTBa

e 06opygoBaHue ans ao6blun HedTH, ra3a
M 0CBOEHUSI MUHEPaNbHO-CbIPbEBbIX
pecypcoB OKeaHa U wenbda

* MopcKue 1 peyHble NopTbl

¢ CTpouTenbCTBO BOAHLIX NyTe

M T’MAPOTEXHUYECKUX COOPYHKEHUN

e Ortpacnesble ycnyru

Oco6eHHocTH Dopyma:

® (06GecneyeHne NOAAEPKKM rOCYAapCTBEHHOW NONUTUKU NO MOAEPHU3ALUK
0TE4YeCTBEHHOr0 CyA0CTPOEHHUS

* Yyactue MexayHapoAaHbIX OU3Hec-generauni Ha NPaB1TE/IbCTBEHHOM
ypOBHe

® CneuunanbHble NporpaMMbl 419 opraHu3auuu 6M3Hec-BCTpeY Y4acTHUKOB
n nocetutenein dopyma

¢ [lporpamma gns pernoHoB — «PernoHanbHbl napTHep Popymar»

¢ [IporpaMma A1l MHOCTpaHHbLIX UHBECTOPOB - «CTpaternyeckuit naptHep dopyma»
*  MNHdOopMaLUOHHO-Npe3eHTaLMOHHaNA NoAAEPKKa KOMNaHUK|, NnpeacTaBns-
IOWKUX UHHOBALMOHHOE 060pPYAOBaHUE OTEYECTBEHHDBIX MPEANPUATUIA

* [lpuBneyeHne 0TE4YECTBEHHbIX U 3apyBeHbIX UHBECTULUI

® JleMOHCTpaLus COBPEMEHHbIX JOCTUKEHUA MOPCKON TEXHUKU

1 TEXHONOTUA

Mo Bonpocam yuactus B @opyme oGpaujanTech:
Poccus, 115432, MockBa, yn. Jlo6aHoBa, .2/21

Ten./dakc: +7 (495) 980-45-66, www.mir-forum.ru

e-mail: forum@mir-forum.ru
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HAMNPABJIEHUA OBECNEYEHUA CHUXKEHUA
CTOUMOCTU CO3JAHUA BOOPYXXEHUA
3A CYET PA3BNTMA BOEHHO-TEXHWUYECKOIO

COTPYAHWNYECTBA

AnekcaHap ®OMUH, KaHA. TeXH. HayK

Co3aaHne BOOPYKEHUA Ha 3KCMOPT W ANA oTeyecTBeHHbIX Boopy-
KEHHBIX CMN OCYLLECTBAAETCA B pPaMKax 06Lei Hay4YHO-NPON3BOA-
cTBeHHOM 6a3bl Poccuitckoro 060pPOHHO-NPOMBILLIEHHOTO KOM-
nnekca (OMK). 3T aBa npouecca TeCHO B3aMMOYBsi3aHbl Ha BCEX
YPOBHAX Koonepauuu. B3aumHoe BAMAHME MOXKET UMETb KaK noso-
UTENbHbIN, TaK U OTpULATENbHbIA 3t deKT. OTpuLaTensHoe BaUS-
HWe CHUKaeTcA NyTéM BBOAA CUCTEMbl OFPaHNYeHUI, TMLEH3MPOBa-
HWA, aAMUHUCTPUPOBAHUA U T. M.

MonoxutenbHbln 3HEKT COCTOMT B PacUIMPEHNM U PA3BUTAM NPO-
U3BOACTBA, YBENMYEHUN KONUYECTBA paboymnx MecT, pocte npuobbi-
7N U NOBbIWEHUN PEeHTAbeNbHOCTU, YBEIUYEHUN CEPURHOCTU, CHU-
HeHUU cebecTouMocT NPOAYKLUMM, MOBbILIEHUN WHBECTULMOHHO
npusnekatenbHoctn OMK, nepepacnpeseneHuun 3atpar Ha HVOKP
U 4p. AnA pa3BuTUA yKasaHHbIX MPEMMYLLECTB HEOOXOAUM AeTanb-
HbI @aHanu3 No pa3HbiM NOKa3aTensmM B3avMHOr0O BAUAHWA NpUMe-
HUTENBHO K cneundryeckMm yCNoBUAM CO34aHNA Pa3fInyHbIX BUAOB
BOOPYXEHMA.

B HacToALeN cTaTbe pacCMOTPEHO BAWAHUE Pa3BUTUA BOEHHO-TEX-
HUYECKOro COTPYAHNYECTBA HA CTOMMOCTb CO3/1aHNA BOOPYEHUs U1
HameyeHbl HanpaBieHWs 06ecrneyeHns e€ CHUKEHUA Ha Npumepe
KopabnecTpoeHus.

MpoBeAEHHbIN aHannU3 NPOU3BOLCTBEHHO-TEXHONOTMYECKUX (aKTO-
pOB NOKasan, YTo CTOMMOCTb CO3aHUA Kopabas KOHKPETHOro npo-
€KTa onpegenseTcs, B NepByi0 oYepeab, CYLECTBYOWEN Ha npea-
NPUATUM TEXHONOTUEN, 3arpy3Koin NpPou3BOACTBA U CEPUAHOCTBIO.
Bce Tpu yKasaHHbIX haKkTopa 3aBuUCAT OT 06BEMOB NOCTABOK Npea-
npusTUEM 060POHHONM MPOAYKLMUM Ha IKCMOPT.

B oT/mMune oT 3arpysKu Npou3BOACTBA U CEPUITHOCTU, BIUSHME 3KC-
nopTa Ha ypoBEHb TEXHONOMMYECKON OCHALLEHHOCTU NpeAnpUATUA
MeHee o4yeBMAHO. JTa 3aBUCHMMOCTb He NOAAAETCA OTHOCUTENbHO
TOYHOMY PaCYETy, HO MeXaHWU3M B3aWMOCBA3N HECTIOXHO Chopmy-
NNpoBaTh:

1. YpoBeHb NpoU3BOACTBEHHO-TEXHONOTMYECKOI 6a3bl onpesenser-
cA 06bEMOM CpepCcTB, HanpaBAAeMbIX Ha pa3BuUTUE NPOM3BOACTBA.
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TexHonormyeckoe oTcTaBaHWe OTEYeCTBEH-
HbIX MPeANpPUATUIA ABNAETCA TNaBHOW Npo-
671eMoi1 CO3AaHNsA COBPEMEHHOTO BOOPYIKe-
HuA. B yacTHocTun, yaenbHasa TpyAOEMKOCTb
Ha OTEYECTBEHHbIX CY0CTPOUTENbHbIX 3aBO-
Aax B HECKO/IbKO pas3 Bbllle, Yem Ha BepdaAx
nepefoBbIX 3apybexHbIX CTpaH. 310 ABAS-
eTca cnepcterem 20-neTHEro nepuosa Hu3-
KON WHBECTULWMOHHOM aKTuBHOCTU. Ko3d-
thurymeHT 06HOBNEHMA OCHOBHbIX (DOHA0B B
cpefHeM Mo NPOMbILLIEHHOCTU COCTaBaseT
0KO00 3 %, YTO NO MeHbLUeR Mepe B 2 pasa
HUXe YPOBHA NPOCTOr0 BOCMPOM3BOACTBA
(puc. 1).

2. OCHOBHbIM WCTOYHUKOM WHBECTULMNI
B MNPOU3BOACTBO fBASIOTCA COOCTBEHHbIE
cpeactea (puc. 2). O6bEM COBCTBEHHbIX
CPeacTB, Hanpaeasemblx Ha pasBUTME NPO-
13BOACTBA, ONpejeNnserTca pasmepamu npu-
6bINU. IKCNOPTHBIE KOHTPAKTbl 060POHHBIX
npeanpuATUIA, KaK Npaswuio, yBenuyuBaoT
1 06bEM NpubLIKM, N peHTabenbHOCTb Npo-
M3BOACTBA.

3. JKCNOPTHbIE KOHTPaKTbI YBENNYMBAIOT UH-
BECTUUMOHHYIO MNpUBNEKATEeNbHOCTb Npej-
NPUATUIA, MOBLIWAKT BO3MOXHOCTL NpU-
BIEYEHNA KPeAUTHbIX PEeCYpCOB, YTO TaKke
MOXeT ObiTb MCMONb30BAaHO B MWHTEpecax
pa3BMTUSA NPOU3BOACTBA.

4. Y4yacTe B BOEHHO-TEXHUYECKOM COTPYA-
HUYecTBe BbIBOAWUT NPeAnpuATUA OTeye-
ctBeHHoro ONK Ha MMpPOBOM pbIHOK BO-
OPYXEHUA — B YCNOBUAX KOHKYPEHUUU C
BEAYLWVMU NPOU3BOAUTENSMU, YTO CTUMYNU-
pYyeT Ux K COBEPLIEHCTBOBAHWNIO NPOU3BOA-
CTBEHHO-TEXHONOTMYECKO 6a3bl.

BnusHue 3Kcnopta Ha YpOBEHb TEXHONO-
TMYECKOW OCHALLEHHOCTM NpeanpusTa oT-
HOCUTCA K CUCTEMHbIM (haKTopam, KoTopble
NPOABAAITCA MWW B pe3ynbTate AoCTaToy-
HOFO ANWUTENbHOFO LLENeBOr0 BO3AENCTBUA.
CnepoBatenbHo, AnA pa3BUTUSA AAHHOTO Ha-
npaeneHus LenecoobpasHo:

— CTPeMUTbCA KOHLEHTPUpPOBaTb 06OPOH-
HOe NPOM3BO/CTBO U IKCMOPTHbIE 3aKa3bl Ha
OAHUX U Tex e npeanpuaTuax, obecneyu-
Bas UX OTHOCWUTENbHYIO CTabUNbHOCTb B ANU-
Te/lbHOM BpEMEHHOM Nepuoje;

— paccmatpuBatb 3hhEKTUBHOE yyacTue B
peanu3alum 3KCMOPTHbLIX KOHTPAKTOB B Ka-
4yecTBe NpenmyLLecTBa Npy pa3meLLeHnm ro-
CyAapcTBeHHoro o6opoHHoro 3akasa (I03)
1 HaoboporT;

— paccmatpuBatb HasuuMe W pesynbTaTthbl
peanu3aunn MHBECTULMOHHbIX NPOrpamMm B
pa3BuTe NPOWU3BOACTBA B KayecTse npeu-
MyLecTBa npu pasmeltenun F03 v akcnopt-
HbIX KOHTPAKTOB;

— WMpe WUCNonb30BaTb METOAbI NPOrpamm-
HOrO NNaHMPOBAHWA NPU COrNacoBaHHOM
pa3BuTM 060POHHOTO NPOU3BOACTBA B UH-
Tepecax [03 1 Ha 3KkcnopT.

B oTAuuMe OT pasBUTUA TEXHONOTMYECKOW
OCHALEHHOCTW, POCT 3arpy3kn MNpou3BoOA-
CTBa OKa3blBaeT MONOXWUTENbHOE BAUA-
HUe B TOM e BpemeHHoM nepuoge. OaHa-
KO BNUAHME poCTa 3arpy3ku npoun3BoACTBa,
BCNeACTBME pa3MelleHns Ha npeanpus-
TUWN 3KCMOPTHBIX KOHTPAKTOB, MOMOXUTENb-
HO CKa3blBaeTCcA TOJbKO Ha BbINONHAEMbIX
B 3TOT )Xe NepuoA 3akasax, B TOM Yncne ans
OTEYECTBEHHbIX BOOPYHEHHBIX CUJI.

PocT 3arpy3ku npou3BoacTBa 3a CY&T pac-
WMPEHUA 3KCNOPTHbIX KOHTPAKTOB BO3MO-
XeH NUlb B Clyvyae HeAOrpy3KuU npeanpu-
ATUIA. B HacTosLee Bpems obwas 3arpyskKa
MMEIOLWMXCA MOLLHOCTEN OTEYeCTBEHHOW
CYAOCTPOUTENbHON  NPOMBIWNEHHOCTU B
cpeaHem coctaBnsietr okono 30 %. B cBa3u
C 3TMM npob/iema MOBbLIWEHUA 3arpy3Ku
npeanpusatuin ONK ABnsetca Becbma aKTy-
anbHoOM.

MexaHn3M NoNoXUTENbHOTO BANAHUA pocTa
3arpy3Ku NpoM3BOACTBA Ha CHUKeHUe cebe-
CTOMMOCTM OCHOBAH Ha CHUMXEHWUW JOAW Ha-
KNafHbIX PacxofoB M APYruX MOCTOAHHbIX
3atpar NpeanpuaTUii, OTHOCUMbIX Ha CTPO-
AWMecs Ha npeanpuaTum kopabnu. Mpu-
4&m 3TOT 3(PheKT B paBHOM CTeNeHN pacnpo-
CTpaHAETCA KaK Ha kopabnu, co3faBaemble
B pamkax [03, TaKk 1 Ha 3KCNOPTHbIE 3aKasbl.
Mpn nonHon 3arpyske CyAOCTPOUTENbHO-
ro 3asoga (CC3) Bce HaknagHble pacxopbl
W Apyrue MoCTOAHHble 3aTpaTbl pacnpeje-
NATCA HA MaKCMManbHOe BO3MOXHOE KO-
NINYECTBO OAHOBPEMEHHO CTPOALLUXCA KO-
pabnei unv cynos. Mpu CHUKEHUU 3arpy3Kn
npeanpuATMA AONA NOCTOAHHBIX 3aTpaT, oT-
HOCMMas Ha ceGecToMMOCTb KaX4oro Ko-

pabns, Gyaer Bo3pacTtatb, YTO NPUBOAMUT K
ynopoxatuio (puc. 3). Haoboport, npu yse-
JIMYEHUW TeMNa BbINYCKa 3a CYET 3KCMOPT-
HbIX 3aKa30B 3arpyska npeanpusatus Gyaer
yBENMYMBATLCA, @ Ce6eCTOMMOCTb NOCTPOIA-
KU Kopabneit — CHUXATLCA.

Kak BMAHO W3 mpeAcTaBNeHHbIX pe3ynbTa-
TOB pacyétoB, BAMAHWE nepepacnpegene-
HUA 3aTpaT CUbHee NPOABAAETCA NPU HKU3-
KON 3arpyske npeanpusTua. Hanpumep,
npw obuieit 3arpy3Ke NpeAnpuUsTUs Ha ypoB-
He 60 % OT NacnopTHOM MOLWHOCTM A0AA NO-
CTOSIHHBIX 3aTpaT B COOGCTBEHHbIX WU3AepX-
Kax npu cTpouTensCTee Kopabns coctasnser
oKono 40 %. B 3Tux ycnoBuax ysenuyeHue
Temna cAaum kopabneil 3a CYET IKCMOPTHbIX
3aKa30B C OHOro Kopabns B ABa roaa Ao of-
HOro Kopabis B rog MOXeT 06ecneynTb CHU-
XeHne ce6ecToMmMocTi COBCTBEHHBbIX paboT
CC3 Gonblue Yem Ha 15 %. MNpu CHUKEHUU
3arpysku NpeanpuaTAA LONA NOCTOSHHbIX
3aTpar B M3AEPIKax NPeanpuatus u BAUA-
HWe nepepacnpefeneHns MOCTOSHHbIX 3a-
Tpat byayT Bo3pacTartk.

Takum o6pa3om, yBennyeHue 3arpy3Kku npo-
M3BOACTBA ABMSETCA Haubonee [AeiCTBEH-
HbIM (haKTOPOM IKOHOMMYECKON 3P eKTnB-
HoCTK 3KkcnopTa. Ho uto6bl 3T0T achdeKT mor
NposABAATLCA, LenecoobpasHo:

— OCYWeCTBAATb CcOrnacoBaHue thopmupo-
BaHWA Nporpamm 3kcnopta ¢ FocyaapcTBeH-
Hoii nporpammoii Boopyxexus (IMB);

— npoBoAuTb 3P EKTUBHOE pasmelleHne
3aKa30B M0 NPeAnpPUATUAM.

MexaHu3M CHUXEHWA CTOMMOCTU Kopa-
6neil 3a CYET yBENUYEHUS CEPUINHOCTM NpU
3KCNOPTHBIX NOCTaBKax Haubonee TPyLHO
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Puc. 1. ameHeHne Ko3duLmneHTa 06HOBNEHNA OCHOBHbIX HOHA0B B CpeaHeM

no npombiwwneHHocTy Poccumu (no aaHHbiM PoccTara)

Fig. 1. Changes in Average Coefficient of Capital Renewals in Russia
(according to the data provided by Federal State Statistics Service)
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Puc. 2. CTpyKTypa MCTOYHUKOB pUHAHCUPOBaHUA TeXHONOrMYecKnx MHHosauwmi B 2007 r. (no aaHHbIM PoccTaTa)
Fig. 2. Financial Breakdown of Funds Allocated for Innovative Development in 2007 by Sources
(according to the data provided by Federal State Statistics Service)

peanusyem. 3T0 CBA3AHO C TeM, YTO Heob-
XOAMMO He TONbKO cornacoBbiBath [TIB un
IKCMNOPTHbIE MOCTABKW B JONTOCPOYHOM ne-
puogae, He TONbKO pasmellatb 3aKasbl, Bbl-
nonHaemble B pamkax 03 u 3kcnopra, Ha
OAHOM NPeanpuaTUA, HO U MAKCUManbHO
yHUULMPOBATb OTEYECTBEHHYIO U 3KCMOPT-
Hyto MoanbUMKaLumn CTposLmMxcs Kopabneil.
Korga 3KcmopTHble M OTeYeCTBEHHble KO-
pabnu GyayT CTPOMTLCA B pamKax OAHOro
(6a3oBoro) npoekTa, Ha ogHom CC3, yepe-
JyACb MO CPOKaMm caauu, 310 Aact obotof-
Hblii 3 heKT CHMXKEHNU obLLern CTOMMOCTU
BCex Kopabneii B cepuu, B 4acTu nocraense-
MbIX A8 KAXAOr0 3aKa3umKa.

/3BeCcTHO, 4TO NepBble Kopabnu B cepuu cy-
wecTtBeHHo aopoxe. Co3faHWe rof0BHOrO
Kopabns cBsf3aHo ¢ 3aTpatamu Ha HNOKP u

MoAroTOBKY NPOW3BOACTBA, COMOCTABUMBbIMU
€O CTOMMOCTbIO cCamoro Kopabns. [ins nocne-
AylOLWNX Kopabnen CTOMMOCTb MOCTPOMKM
NOCTENEHHO CHWXAEeTCs, N0 Mepe OCBoe-
HUsl NPOW3BOACTBA — [10 CEPMIAHO OCBOEHHO-
ro Kopabns. Mpu cHMKeHUn o6bEMA cepun
Bbipactaer gons 6onee poporux (nepebix
B cepuun) Kopabneit, YTo NPUBOAUT K POCTY
CpefHei cToMMoCTn Kopabns B cepuu.
CHUKeHWe cpefHeilt CTOMMOCTU Kopabns B
cepuu npw yBenndeHUn CepuitHoCTH npeg-
CTaBNeHo Ha puc. 4. Mpwu yyéTte ycnoBHOro
paBHOMEPHOro pacnpeaeneHns Ha Kaabli
Kopabnb 3atpatr no HWOKP 3tor addext
OyAeT ewlé Bbille.

JKOHOMUYECKNI 3DdEKT ans oTeyecTseH-
Horo BM® 6yaer 3aBuceTb OT CTeneHu
yHUdMKaumMu Kopabnein u obnactn nepe-

CEYEHUS MPOrpamm, T. €. OT KOJIMYECTBA KO-
pabneii Ha 3KCMOPT, MOCTPOEHHbIX O Ce-
pWAHO OCBOEHHOro Kopabns. YkasaHHbIN
3thdeKT NPOABNAETCA U HA YPOBHE KOHTPa-
TEHTCKMX MOCTABOK.

Takum 06pa3om, NpoBeAEHHbIN aHanu3 no-
Ka3an BO3MOMHOCTb CYLECTBEHHOMO CHU-
HEHUA CTOMMOCTU CO3[aHWUA BOOPYMKEHUS
3a CYET Pa3BMTUSA BOEHHO-TEXHWYECKOTO CO-
TpyAHWYecTBa. OfHAKO PacCMOTPEHHbIe Me-
XaHW3Mbl CHUXEHMA CTOMMOCTU Kopabnei,
co3faBaembix B pamkax 03, 3a CHET ofiHO-
BPEMEHHOTO OCYLLECTBEHUA 3KCMOPTHbIX
NOCTAaBOK, MOTYT 6bITb peann3oBaHbl NULLb
Npy HaNUYMK COrNacoBaHHOIO MNaHMpoBa-
HUA U NOAUTUKM 3D DEKTUBHOrO pasmelle-
HWA 3aKa30B, a TAKKE CUCTEMbl UHbIX Mep
AKTVBHOW roCyaapCTBEHHOW NOAAEPKKN.

MECHANISMS TO DECREASE COST OF WEAPONS
THANKS TO DEVELOPMENT OF MILITARY-TECHNICAL COOPERATION

Alexander Fomin, Ph.D. (Engineering)

The weapons infended for the Russian and foreign
Armed Forces are usually developed according to the
general scientific and production basis of the Russian
defense-industrial complex (DIC). The above processes
are closely related with each other at all levels of coop-
eration and may produce both positive and negative ef-
fects. The negative effect can be brought down by in-
troduction of limitations, licensing, administration, etc.
The positive effect comprises expanded production, in-
creased employment, increased profit and profitability,
increased series production, decreased product cost,
increased investment appeal of the defense-industrial
complex, redistribution of costs for research and devel-
opment, etc. In order to gain these advantages, it is re-
quired to carry out an in-depth analysis of cross-impact
parameters with respect to specific development con-
ditions of various types of weapons.

This article examines the impact of military-technical
cooperation on the production cost of weapons and

outlines different ways fo decrease the production
costs by example of shipbuilding.

The analysis of production and technical factors shows
that the production cost of a particular ship is deter-
mined by production fechnology applied by a specif-
ic enterprise, work load, and series production rate.
These three factors depend on the volume of deliver-
ies for export.

Unlike the work load and series production rate, the ex-
port has less impact on technological level of an enfer-
prise. This dependence cannot be estimated precisely
though its correlation can be formulated as follows:

1. Technological level of an enterprise is determined
by the amount of finance allocated for production de-
velopment. The technological gap is the main prob-
lem most Russian enterprises are facing today when
developing the sate-of-the-art weapons. In particular,
the labor intensity at the Russian shipbuilding plants
is several fimes as high as that at the leading foreign

shipyards. This is caused by a 20-year period of low in-
vestment activity. The average coefficient of capital re-
newals amounts to nearly 3% which is twice as less as
the level or reproduction (see Figure 1).

2. These are the own funds of the company which com-
prise the main source of investment into production
(see Figure 2). The own funds channeled for the devel-
opment of production depends largely on the profit
margin. The export contfracts usually increase both the
profit margin and production profitability.

3. Export contracts increase the investment appeal of
the enterprises and enhance the probability to attract
credit resources which also can be used for production
development.

4. Military-technical cooperation allows the Russian
DIC enterprises to approach the world arms market.
The competition with the leading world manufacturers
encourages them to upgrade and improve their manu-
facturing and industrial base.
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The impact of export on the technological level of an
enterprise is related to system factors which are result-
ed by a long-term impact. For this purpose, it is expedi-
ent to do as follows:

- tend to concentrate the defense production and ex-
port orders on the same enterprises providing them
with long-ferm stability;

- consider participation in implementation of export
contracts as the advantage when placing the state de-
fense order (SDO) and vice versa;

- consider the participation in successful investment
programs as the advantage when placing SDO and ex-
port contracts;

- lean heavily on program planning methods in the
course of coordinated development of defense produc-
tion for the benefit of SDO and export.

Unlike the development of technology intensiveness,
increase in work load has a positive effect during the
same period of time. However the increase in work load
caused by placement of export contfracts has a posi-
tive effect only during the period of implementation of
the orders including the orders fulfilled on behalf of the
Russian Armed Forces.

The work load may be increased by placing more export
contracts only in case an enterprise has available pro-
duction capacities. Currently the total work load of the
available production capacities of Russian shipbuilding
companies amounts approximately to 30% on the aver-
age. Taking it into consideration, the increase in work
load at the DIC enterprises is urgent today.

The positive effect of the work load increase resulted in
decrease of production cost is based on the decrease
of share of the burden costs and other fixed charges of
the entferprises related to the relevant ships being con-
structed. This effect, by the way, equally applies to the
ships built under SDO as well as to the ships built under
export contracts.

If a shipyard is fully loaded with orders, all extra charg-
es and other fixed expenses are distributed among all
ships and vessels being built at that moment. When re-
ducing the workload of the shipyard, the share of fixed
expenses related to the production cost of each ship
will increase leading fo rise in price (see Figure 3).

On the contrary, the increased production rate due to
export orders will result in the increase of the workload
and decrease in the production cost of the ships.

As follows from the given results, the less workload
an enterprise has, the more evident the redistribution
of expenses is. For instance, if the general enferprise
workload is at the level of 60% from the rated capac-
ity, the fixed costs out of its own shipbuilding expens-
es amount to 40%. Under these circumstances, the
shipyard may commission one ship in one year provid-
ing the decrease in production cost of its own works by
15%. When reducing the workload of the shipyard, the
share of fixed costs in total expenses as well as the im-
pact of redistribution of fixed costs will increase.
Therefore, the increased workload is the most effec-
tive factor of export's economical feasibility. Yet, for this
purpose it is expedient to do as follows:

- coordinate the export programs with the State Arms
Program (SAP);

- place the orders efficiently.

The decrease in cost of the ships by increasing their se-
ries production for export seems fo be the most diffi-
cult-to-sell mechanism. This is due to the fact that it is
necessary not only fo coordinate SAP and export sup-
plies for a long period of time as well as not only to place
SDO and export orders at one enferprise, but to unify
the Russian and exported modification of the ships
being built.

When both export and Russian ships are built under
one (basic) project and at one shipyard with different
commissioning periods, it will produce a double effect
on the decrease of the cost of all ships in series supplied
fo each customer.

It is of common knowledge that the first ships are more
expensive. Creating the forerunner requires some ex-
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penses on research and development as well as start-
up and preproduction expenditures which equal to the
cost of the ship itself. The building cost of the follow-
ing ships starts decreasing as soon as the production
of a new ship is mastered. When the batch size decreas-
es, the share of more expensive ships (the first ships of
a particular type) leading fo the rise in average cost of
the ship of a particular type.

The decrease of the average cost of the ship of a partic-
ular type, taking info consideration that its series pro-
duction is increased, is illustrated on Figure 4. Taking
into account the equal distribution of expenditures on
research and development for each ship, such effect
will be higher.
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The economical effect for the Russian Navy will depend
on the level of unification of ships as well as on how
SAP and export contfracts are interconnected, i.e. it will
depend on the number of ships to be exported which
are built before series-produced ship. This effect is
available at the level of counterparty deliveries as well.

Thus, the analysis showed the possibility fo decrease
the cost of arms development thanks to the develop-
ment of military-fechnical cooperation. However, the
relevant mechanisms of decreasing the cost of ships
built under SDO and due to implementation of export
deliveries at the same time can work only under coor-
dinated planning and efficient placement of orders as
well as under active state support.

[leATenbHOCTb NNLIEH3MPOBaHa

NMPOEKTUPOBAHUE CYOB

Co3paHHoe B 1995 r. MKB «MNetpobant» co-
CpeaoToumnio CBOK [eATeNbHOCTb Ha pas-
paboTKe MPOEKTOB CYA0B Pa3fMYHOrO Ha-
3HaYeHUs W uMccnegoBaHMsX B obnactu
CYLOCTPOEHUA U CyAOCTPOUTENbHbIX TEXHO-
NOTUA ANS POCCUNCKUX U 3apybexHbix 3a-
Ka3unmkoB. B MKB pabotaioT cneuuanucb
BbICOKOM KBanUdUKauuMm no BCEM crewma-
Nn3aumam NPOeKTUPOBaHMNA CYAOB.
BbinonHeHMe CNoXHbIX 3aKa3oB B CxaTble
CPOKM 1 C BbICOKMM KayecTBOM MO3BOJSA-
eT 610po yCnewHo KOHKYpMpoBaTb Ha oTe-
YECTBEHHOM M 3apyBEeHOM pblHKAxX Mpo-
eKTHbIX ycnyr. [lepcneKkTBbl 3TUX PbIHKOB
CBA3aHbl C CO3[aHMEM MPOEKTOB MOPCKOM
TEXHWKW HOBOFO MOKONEHWUA — J1eOKO/NOB,
APKTMYECKMX CyaoB GeperoBoii OXpaHsl, TaH-
KepoB 1 CyXOrpy3oB, CyA0B AN TPAHCNOPTK-
POBKM CHWMKEHHOrO rasa, BCMOMOraTebHo-
ro tnota, 6ypoBbix Naathopm.

SHIP DESIGNING

Founded in 1995, Petrobalt Design Bureau spe-
cializes in project development of vessels of dif-
ferent purpose and studying of shipbuilding in-
dustry and shipbuilding technologies for Russian
and foreign customers. The Petrobalt Design Bu-
reau staff consists of engineers of high qualifica-
tion and all specializations required for ship de-
signing.

Execution of difficult tasks on a tight schedule
and with high quality allows the Design Bureau
to successfully compete on Russian and foreign
markets of design services. The prospects of
these markets are related to the project develop-
ment of marine technology of a new generation:
icebreakers, Coast Guard Arctic ships, tankers,
dry cargo ships, vessels for transporting lique-
fied gas, naval auxiliary ships and drilling plat-
forms.

For large projects the company successfully col-

KomnaHus ycnewwHo coTpyAHUYaeT ¢ poccui-
CKUMU 1 3apy6exHbIMU NapTHEpamu B pas-
paboTKe KPYMHbIX NPOEKTOB, KaK B Ka4YecTBe
reHepanbHOro NPOEKTUPOBLLMKA, TaK 1 B Ka-
yecTBe cybnoapaaYMKa APYruX NPOEKTaHTOB.
Kak reHepanbHbIl MNPOEKTUPOBLNK UK
KOHTpareHT KOMMaHuA y4yactBoBana B
56 NpoeKTax, Ha OCHOBE KOTOPbIX NOCTpOe-
HO 6onee 130 cyfoB pa3NMYHOTO HasHaye-
HUA — TaHKepoB, 6aNKepoB, KOHTENHEPOBO-
30B, BYKCMPOB, CYyA0B CHabXeHNUsA OypoBbIX
nnatchopm, rpy30naccarmMpCcKUX M nacca-
MUPCKUX CyAO0B, PbiGONPOMbICIOBbIX U Ma-
TPYNbHbIX CYA0B.

13 Hambonee 3HauMmbix paboT nocnefHe-
ro BPEMEHW CTOWUT OTMETUTb BbINMONHEHHbIV
TEXHUYECKUN NPOEKT MHOrO(MYHKLMOHANb-
HOTO NefloKoNa HOBOFO MOKONEHWUA MOLLY-
HocTblo 25 MBT ans ®IYMN «Pocmopnopt»,
pabounit NPOeKT roSIOBHOr0 MOPCKOr0 BOAO-

laborates with Russian and foreign partners
working as a general designer or a subcontractor
of other project-makers.

As a general designer or a contracting party the
company has participated in 56 projects and
more than 130 ships were built according to
these projects: tankers, bulk carriers, contain-
er ships, tugs, logistics vessels for drilling plat-
forms, combination and passenger vessels, as
well as fishing and patrol vessels.

The most significant projects of the recent years
include a detail design of a multi-purpose ice-
breaker of a new generation with capacity of 25
mW carried out for ROSMORPORT State Corpo-
ration; a production project of a lead naval diving
boat for the State Sea Rescue Service of Russia;
and a project of an ice class patrol vessel for the
Russian Federal Security Service that was built
at Almaz Shipbuilding Company and delivered to

STRATEGY

nasHoro cyaHa ans @Iy «focmopcnaccnyx-
6a Poccuu» v NONHbINA NPOEKT NaTpyabHOro
cyaHa neposoro knacca ans ®Cb Poccuu,
noctpoeHHoro CyaoctpoutensHom hrpmon
«AnMa3» 1 nepeaaHHOro 3aKasyvKy B AeKa-
6pe 2010.

B HacTosiee Bpems B 610po BeAETCA MO-
[lepHM3auna npoeKTa NaTpy/lbHOro CyAHa
0N CTPOUTENbCTBA CEPUMHBIX CYOB, Bbl-
NOHATCA paboyne NPOEKTbI CyXOrpy3HbIX
CYAOB Knacca «peka-mope» ans HescKo-
ro CyAOCTPOMTENbHOTO 3aBoja M 3aBofja
«JloToc», a Takke paboume NPOEKTbl peuy-
HbIX TaHKepoB Ans Bepdu Gpatbes Ho-
6enb M 3eN1eHOA0NbCKOTO 3aBofa MMEHM
[opbKoro.

B MKB «Metpobant» cpenaHa ctaBka Ha
MONHYI0 aBTOMATM3aLMio NPoLeccoB Npo-
eKTnpoBaHus. NHeHepbl 6i0po umetot 6o-
ratbli MHOFONIETHWUI OMbIT NCMO/b30BaAHUA
CUCTEM  aBTOMATU3MPOBAHHOIO MPOEKTU-
pPOBaHMA BeAyLIMX MUPOBbIX MPOU3BOAM-
Tenen, Takux Kak Tribon, Nupas-Cadmatic,
NAPA, AutoCAD. CynHo mopenupyetca Ha-
4YMHaA Co CTaAMM ICKU3HOTO NPOEKTUPOBA-
HUsl, YTO MO3BONAET OTCEATb GOMLLIMHCTBO
HEeBEPHbIX PeLUeHN el é Ha CamMbIX PaHHUX
3Tanax. 370 B CBOI 04Yepefb CyllecTBeHHO
COKpaliaeT Bpema MPOeKTUpPOBaHWUA Npu
BbICOKOM KayecTBe pa3paboTku.

¥/

000 NKB «MeTtpobant»

Poccua, 199106, Cankt-MeTepbypr,

Kocas nunus, 4. 16, n/s 789

Petrobalt Design Bureau Ltd.

16 Kosaya Line, P. 0. Box 789

St. Petersburg, Russia, 199106

Ten.:+7 (812) 322-66-07, +7 (812) 327-77-12
Pakc: +7 (812) 327-78-95

E-mail: office@petrobalt.ru

the Customer in December 2010.

At present the Design Bureau is upgrading its pa-
trol vessel design to build serial ships and con-
ducting a detail design of sea and river dry cargo
carriers for Nevsky Shipbuilding Plant and Lotos
Plant as well production projects of river tank-
ers for Nobel Brothers Shipyard and Gorky Ze-
lenodolsk Shipbuilding Plant.

Petrobalt Design Bureau favours full automa-
tion of project processes. Its engineers have a
wide expertise and years of experience with au-
tomatic project systems of world leading produc-
ers: TRIBON, NUPAS, CADMATIC, NAPA and Au-
toCAD. A ship is modelled starting from the stage
of draft design, which helps eliminate a major
part of false suggestions af the very early stages.
And that in its furn cuts down on time required
for carrying out a project and preserves high-
quality of developments.
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Bnaaumup Yyaakos,

rnaBHbl KoHcTpykTOp 000 «KB MHAEJIA»
Vladimir Chudakov, Chief Designer of INDELA
Independent Development Laboratory

KoHcTpykTopckoe Gtopo «KB WHAE-
NNA» ocHoBaHO B 1996 rogy. VimeH-
Ho «KBb VHAENA», Bnepsble B CHI, B
2002 rofy nNpoBeno nonértel Gecnu-
NOTHOrO BepTONéTra B aBToOMartuye-

CKOM pexume.

«KBb VHAENIA» — epmHcTBeHHasa B Benapy-
CV KOMMNaHWsA, KOTOpas 3aHMMaeTCA TONbKO
pa3paboTkoii BIJIA v y310B Ans HUX, UMeeT
AvueHsunio FocyAapCTBEHHOTO BOEHHO-NPO-
MbILIIEHHOTO KOMWTETA Ha AaHHbIN BUA fe-
AtenbHOCTU. naBHbii naptHép «Kb WMHIE-
JNIA» B Benapycn — «558 ABMApPEMOHTHbIN
3aBoa».

MHOTMX 3aKa34YMKOB KOMMaHWA npuobpe-
TaeT Gnarogaps CBOEMY y4acTUID B MeX-
[yHapoAHbIX aBMacanoHax W BbICTaBKax.

B 6nmaiilumx nnaHax — yyactue B MexayHa-
POAHOM aBMALMOHHO-KOCMUYECKOM CanoHe
MAKC 2011.

B HacTosee Bpems B KOMNAHWW peannsyeT-
€A 16 ONbITHO-KOHCTPYKTOPCKMX paboT. [lBe
13 HUX — N0 3aKa3y 060POHHOr0 BEAOMCTBA.
Camow HarnAgHoM BU3NUTHOW KapToukon «Kb
WNHAOENA» Ha cerogHsa moryT cnyxutb BIJIA
BepTonérHoro Tvna «H. U. SKY», Bo3ayluHble
muwweHn «Ctpena» n «bepky».
KoHcTtpyktopckoe 6Gtopo «KB MHAENIA», B
NnLe TNaBHOFO KOHCTPyKTOpa Bnagumu-
pa YyaaxkoBa, 03By4MNnO feTanu nporpam-
Mbl lanbHeiilein pa3paboTku nuHeiiku BIIA
BepTonétHoro tmna «SKY», BKoyatoLen oc-
HallleHne HOBbIMK AaTYMKamy U HaBuraum-
oHHol cuctemort «INDELA — INS», B KoTo-
PO aKTUBHO MCMONL3YIOTCA HelpoceTeBble

anroputmbl.
JIETHbIE MCnbITaHWs KpalHen Bepcun BIIA
BepTonétHoro Tmna «INDELA — I. N. SKY»

npogomxunucb B mapte 2011 ropa. BIIA
«INDELA - I.N. SKY» (macca 120 Kr, nones-
HasA Harpy3Ka 30 Kr, aBBTOHOMHOCTb 54, faNb-
HOCTb CBSi3W 100 KM) OCHaLLEH [1BYXOCEBbIM
OMNTUYECKUM TMPOCTabUIN3NPOBAHHbBIM NOJ-
Becom «INDELA OG-28», KoTOpbI OcyLiecT-
BNA€T pacno3HaBaHWe W MOCTOAHHbIA aB-
TOMaTUYeCKUA  BUAEOTPEKMHI  OOBEKTOB,
KOTOpble BblAenun onepaTop, pacno3Ha-
BaHue nopcTunawwmx (hoHoBbIX) NoBepx-
HocTel U T. 4. Take B nnaHax npoBejeHue
NETHBIX UCMbITAHWIA B CNOXHbIX MeTeoycno-

BUSAX W, BO3MOXHO, Ha BopTy Kopabns. [e-
MoHcTpauma BIMJA «INDELA - [.N.SKY»
NOTEHUMANbHLIM  3apybexHbIM  3aKasuu-
Kam coctoutca B mae 2011 roaa, AONONHU-
TeNbHaA npeseHTauMs 3annaHnpoBaHa Ha
MAKC 2011.

Pa3pabarTbiBaeTcs Ha3eMHas CTaHUWs ynpas-
neHus, cnocobHas B3auMOAeNCTBOBaTb C
nobbim BMNNA «KB WHJEJNA», pa3spaboTka
3aBepwutca B aBrycte 2011 ropa. CraHuua
MOXKET 6biTb pa3meleHa Ha nnathopme as-
Tomobuns unn Kopabns.

KoHcTpyKkTOpCKOe 6i0po NpOBENo Havanb-
Hble MUCCNefoBaHUs Ans pa3paboTKu TAmE-
noro ypapHoro BIJIA BeptonérHoro tuna
maccoi 620 Kr. omumo 6oeBoil Harpysku,
paccmaTpuBaeTCA BO3MOXHOCTb OCHALLeHWsA
BINJIA PN1C ¢ cuHTe3MpOBaHHOW anepTypoi.
A B nnaHax «Kb WHAENA» Ha 2012-
2014 roabl — NpOBECTM UCNbITAHUA TAXENOro
TakTuyeckoro BIJIA maccoi 560 Kr ¢ pa3ma-
XOM KpbinbeB 12 M. [lepcneKTVBHbIA NPOeKT
pasBuUTUA XAET U camo npeanpusTue. B 6iu-
Kailwem byayliem oXuaaeTcs pacwmpeHue
He TONIbKO MaTepuanbHO-TEXHUYECKON 6a3bl.
Yucno cneumanuctoB OGyner yBenuuyeHo
o 70. Mo oueHke aHanutukos, «Kb NHAE-
JIA» cerogHa — coBpeMeHHas KomnaHus, oc-
HallEHHasA HoBeMWMM obopyaoBaHueM, rae
TPYAATCA CNeunanncTbl BbiCOYanLIen KBanu-
rKaumm, y KoTopbiX ecTb BCE LWAHChI Nog-
HATb BeCnuUNOTHYI0 aBMaLMio Ha eweé Gonee
BbICOKWI YPOBEHb.

ADVANCED UAVS

INDELA Independent Development Laboratory was founded
in 1996. It was INDELA that in 2002 performed flight test of
unmanned helicopter in automatic mode for the first time in the
Commonwealth of Independent States.

INDELA is the only company in Belorussia which is certified by the State Military-In-
dustrial Committee o develop and produce drones and its units. Its main partner in
Belorussia is the 558th Aviation Repair Plant.

The company attracts many customers by participation in various international exhi-
bitions and aeroshows. The nearest event, in which it is going to take part, is the Inter-
national Aviation and Space Salon MAKS-2011.

Currently, its design bureau is implementing sixteen development programs, includ-
ing two as per the defense order.

However, the most successful achievements of INDELA Design Bureau include heli-
copter-type unmanned aerial vehicle H.U.SKY, training targets Strela and Berkut.
INDELA Design Bureau, headed by Chief Designer Vladimir Chudakov, has outlined
the perspectives for development of SKY-series UAVs of helicopter type which will be
equipped with new sensors and INDELA - INS navigation system with neutron-net-
work algorithms.

The last version of helicopter type UAV INDELA-I.N.SKY faced further festing in
March 2011. UAV INDELA-I.N.SKY with 120 kg weight, 30 kg payload, 5-hour endur-
ance, and 100 km communication range is equipped with two-axis optical gyro-sta-
bilized suspension (INDELA 0G-28). INDELA 0G-28 makes it possible to detect and
aufomatically track the objects assigned by operator as well as to detect underly-
ing terrains and so on. Apart from that INDELA is going fo test UAVs under adverse
weather conditions and, perhaps, onboard the ship.

INDELA-I.N.SKY drone will be demonstrated to potential foreign customers in May
2011. Besides, it will be shown at the International Aviation and Space Salon in the
town of Zhukovsky in 2011.
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The design bureau develops the ground control station capable to operate with any
INDELA UAV. Its development will be completed in August 2011. The ground control
station may be installed onboard the ship or on the platform of a vehicle.

The pilot research has been also done for the development of heavy strike helicopter-
type UAV with weight of 620 kg. Apart from the payload, this UAV might be equipped
with synthetic-aperture radar.

In years 2012-2014, INDELA is going to complete testing of heavy tactical UAV with
weight of 560 kg and wing spread of 12 meters. The company itself expects modern-
ization. As such, in the near future it will face enhancement of infrastructure as well
as enlargement of personnel up fo 70 people. Most analysts believe that INDELA In-
dependent Development Laboratory is amodern company equipped with the state-of-
the-art equipment which highly qualified personnel has every prospect of success in
developing the unmanned aviation at the higher level.
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BOOPYXEHUE

BEJTOPYCCKOE NPEANPUATUE «TETPASP»
HA 3ALLNTE BO3AYLHbIX PYBEXEWN

C 26 anpena 2001 r. Hay4YHO-MPOU3BOACTBEHHOE YHUTapHOe npega-
npustue «TeTpasgp» paspabatbiBaeT U NPOU3BOAUT NEPCTEKTUBHbIE
paano3neKTPoHHbIe CUCTEMbl BOOPYXEHWA, NPOrpaMmmHo-annapar-
Hble CpeAcTBa, NPUMEHAEMble B CUCTEMAxX yNpaBieHns pajuosoKa-
LIMOHHBIMM 1 PafiMO3NEKTPOHHBIMU CUCTEMAMU, @ TaKXKe MOLLEePHU3N-
pYyeT 3eHWUTHble PaKeTHble CUCTEMBI.

Passutue npoexta mogepHusaummn 3PK «Oca-1T» npuseno B 2008 .
K Ha4yany BblnonHeHna Hoeoro npoekta — 3PK T38 «Crunet». 3PKT38
«CTunet» 061afaeT BbICOKMMU GOEBBIMU U 3KCNyaTaLMOHHbLIMM Xa-
paKTepUCTUKaMu 1 UMeEeT BO3MOXHOCTb NPUMEHATb KaK paHee npo-
13BeAEHHble 3eHUTHble ynpaBnsemble pakeTsl (3YP) 9M33M2(3), Tak
1 HoByto 3YP T382, B HacTosLee Bpems paspabateiaemyio VI «Te-
Tpasgp».

B HoBom 3PK T38 «Crunet» annapatypa u 8 3YP pasmewiator-
€A Ha OAHOM KONECHOM Lwaccu M3KT-69222T ¢ MOLHbIM XOL0BbIM

Boesas mawwnHa T381 3PK T38 «Ctunet»
T381 Combat Vehicle of the T38 STILET ADMS

52  HOBbIN 0OBOPOHHBI 3AKA3 CTPATETWM | 02 | ANPENb “11

[OV3eNbHbIM ABUratenem, CpeAacTBaMu HaBurauuuv, TOMOMNPUBA3KM,
Mu3HeobecneyeHns, CBA3M U INEKTPONUTAHUA KOMNEKCa.

Y 3PK T38 «Ctunet» ¢ 3YP T382 B ABa pasa Bblpoc/ia AanbHOCTb Nopa-
¥eHUsA BO3ayLWHbIX Leneit no cpaBHeHumio ¢ 3PK «Oca-AKM» — ¢ 10 go
20 KM, a MaKcmasbHas BbiCoTa nopaxeHus ysenmuunach ¢ 7 4o 10 Km.
HoBbIit Komnnekc cnocobeH nopaxarb 6onee CKOPOCTHbIE LieNu, NeTs-
L{Me CO CKOPOCTbIO 10 900 M/c. BepOATHOCTb NOPaXeHNs Lenn cocTas-
nsaet 0,9. Cpok 3Kcnayatauum HoBOM paKeTbl T382 — 25 neT.
Pe3ynbTatom NpoBeAEHHbIX B MHULMATUBHOM NOPAAKE ONbITHO-KOH-
CTPYKTOPCKMX paboT cTan MHOroLEeNeBoi PaKeTHO-NyLIEYHbIA KOM-
nnekc A3 (anti-air, anti-armor, anti-terrorism), KoTopblii, Kpome pe-
WeHMs 3aAay NPOTMBOBO3AYWHON OBOPOHbI, MOXET NPUMEHATLCS
A5 OPAXEHMS XMBOW CU/bI NPOTUBHIKA U HA3eMHbIX GPOHMPOBAH-
HbIX Lenen (TaHko, BMI, BTP), a Takxe ANa peLieHns aHTUTeppopu-
CTUYECKMX 3a4ay.

[eATenbHOCTb NNLEH3MPOBAHA

Komnnexc A3 ocHaLLEH NaCCMBHBIMM OMTUYECKUMU CPEACTBAMM Pa3-
BE/[IKW, CONPOBOX/AEHUS LieNeil U HaBeeHUs CPeACTB BOOPYKEHUs,
yTo 06ecneynBaeT NOMHYI CKPLITHOCTL €ro 60eBOro NPUMEHEHUS.
Komnnexc A3 MOXET 3KCnayaTMpoBaThcs B 060e Bpems CYTOK, B
N06bIX MOrOAHbBIX YCIOBUAX U B PA3INYHBIX KIUMATUYECKMX 30HAX.
B cocTtaB komnnekca A3 BxoaaT GoeBble CPeACTBa — KOMaHAHbI
noct u 6oesble moayn (40 6 eAuHNL), @ TaKkKe TEXHUYECKIE Cpea-
CTBa — TPAHCMOPTHO-3apskaloLas MalwmnHa 1 MalMHa TeXHUYeCKo-
ro 06CNyKUBaHNA.

Mpoaykuus Y «TeTpasap» HEOLHOKPATHO NPeACTaBAANaCh Ha MHO-
TMX MEXAYHAPOAHBIX BbICTABKAX BOOPYXEHWIA, BOEHHON U 060POH-
HOW npomblwneHHoctM: MSPO (r. Kenbue, Pecnybnuka Monbuwa),
IDEX-2011 (r. A6y-Jabu, O6beanHéHHble ApabcKue Imuparl),
MILEX (r. MuHck, Pecny6bnuka benapyck), EUROSATORY (r. Mapu,
dpaHums).

Pa6ouve MecTa 60eBoro pacuérta 6oeBoit MawwuHbl T381
T381 Combat Vehicle Crew’s Automated Workstations

MHoroueneBoii pakeTHO-NylWeYHbIN KoMnneke A3
A3 Multipurpose Missile and Gun System

ARMS

Y TETRAEDR

Pecny6nuka Benapycb, 220005, MuHck, yn. lMnatoHoBa, 4. 20 A
20A, Platonova str., Minsk, 220005, Republic of Belarus
Tel./fax: (+375 17) 296-62-06, 296-62-07

E-mail: info@tetraedr.com

http://www.tetraedr.com

BYELORUSSIAN ENTERPRISE
“TETRAEDR” DEFENDING AERIAL
BORDERS

Since 26 April 2001 the TETRAEDR Scientific and Industrial Unitary Enter-
prise (UE) is specializing in development and manufacture of advanced radio-
electronic weapon systems, hardware and software used in radar and radio
electronic control assets as well as in upgrade of Air Defense Missile Systems.
Development of the OSA-1T ADMS version resulted in initiating a new project
in 2008 - the T38 STILET ADMS. The T38 STILET ADMS features enhanced
combat and performance characteristics as compared with the “OSA-1T" ADMS
and enables employment of both the 9M33M2(3) SAM, produced earlier and the
new T382 SAM being developed by TETRAEDR.

Equipment and eight SAMs of the new ADMS are accommodated on a single
wheeled chassis MZKT-69222T carrying a powerful diesel engine, navigation
aids, topographic precise positioning means, survival facilities, communication
means and power supply means.

The target destruction range of the T38 STILET ADMS employing the new T382
SAM has increased two-fold as compared with the 0SA-AKM ADMS - from 10
up to 20 km and the maximum target destruction altitude has increased from 7
up to 10 km. The new ADMS enables destruction of higher-speed targets flying
at a speed of up to 900 m/s. The target kill probability is 0.9. The opera-tional
lifetime of the new T382 SAM is 25 years.

The R&D works carried out at our own initiative have resulted in creation of the
A3 Multipurpose Missile and Gun System (anti-air, anti-armor, anti-terrorism).
Apart from solving air defence tasks the A3 Multipurpose Missile and Gun Sys-
tem can be employed to fight enemy personnel and ground armoured targets
(main battle tanks, infantry fighting vehicles, armored personal carriers) as well
as to solve antiterrorist tasks.

The A3 System is fitted with passive optical means for surveillance, tracking of
targets and targeting of weapon assets which ensures complete concealment of
its combat employment. The A3 System can be operated at any fime under any
weather conditions and in different climatic zones.

The A3 System comprises combat and technical means. The combat means in-
clude a command post and combat modules (up to 6 units); the technical means
include a transportation-and-loading vehicle and maintenance vehicle.

The TETRAEDR products have been presented more than once at many inter-
national exhibitions of arms and military and defense industry: MSPO (Kielce,
Republic of Poland), IDEX-2011 (Abu-Dhabi, UAI), MILEX (Minsk, Republic of
Belarus), EUROSATORY (Paris, France).

Paboune MecTa 60eBoro pacuéta KOMaHAHOro nNocTa Komnnekca A3
A3 Multipurpose Missile and Gun System Combat Crew’s Automated Workstations
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UVS-TECH 2011 NOKA3AJ1 PA3BUTUE OTPACJIN

Mo MaTepmanam opraH13aTopoB BbICTABKU

C1no 3 mapta 2011 . B LUBK «3KcnoueHTp» coctoancs

5-1 MOCKOBCKUI MeXAYHapOAHbIA hopyM 1 BbiCTaBKa becnu-
NOTHOMW TEXHUKM, KOMMNIEKCOB YNpaBaeHUs, HaBMraunum n cBA3n
«becnunotHble MHoroueneBble Komnaekcbl» — «UVS-TECH 2011».

®opym opraHusosat 000 «dkcno-Ikoc» (Poc-
cus) npu yyactuu MexayHapOoAHOTro Cok3a no
6ecnunotHeim - cuctemam/UVS  International
(PpaHuuns), npu noaaepxke MuHucTepcTea
NPOMbILNEHHOCTU 1 Toprosan PO, nog natpo-
HaTom ToproBo-npoMbILLNeHHOR nanatbl PO.
OCHOBHas Lenb NPOBELEHUS KOMMNEKCHOTO
HaY4YHO-TEXHUYECKOTO MepOnpUATUA — pPa3Bu-
TWe 0Tpacy, AeMOHCTPALMA NPOAYKLMM U TexX-
HONOTUM OTeYeCTBEHHbIX pa3paboTunkos Gec-
NUNOTHOW TEXHWKM, NPE3eHTaLUN LOCTUHEHUA
3apybexHbix kKomnaHuin. opym no3BonseT nH-
TerpupoBaTh yCUANA BeAyLMX NPEANPUATUIA —
pa3paboTYMKOB BECNUAOTHBIX KOMMIEKCOB,
npodeccroHanbHbIX accouuaLmii, npeacraBu-
Teneit PAH, By308, cpeacts maccosoit nHbop-
Mauuu 1 OpraHoB WCMOJHUTENbHOW BAACTM
pasnnyHbIX YPOBHEN B Pa3BUTUW NepPCreKTuB-
HbIX HanpaBieHW UCNONb30BaHKUA Gecnunot-
HbIX CUCTEM He TONIbKO B BOEHHbIX, HO U B FPa-
AAHCKKX Lenax.

B uepemoHun oTkpbiTMA Popyma W BbicTaB-
KW NPUHANK y4acTne AupekTop [enaptameHTa
aBWALWUOHHON NpOMbIWAeHHOCT MuHNpoOM-
Topra Poccum HOpuin Cntocapb, npesngent UVS
International Mutep BaH Banubypr u ap.
MexzayHapoaHbiit Gopym 1 BbicTaBka «becnu-
NIOTHble MHOTOLLeNEBbIE KOMMIEKChI» ABUACA
OAHOBPEMEHHO MaPKETVHIOBbIM U HAaY4YHO-TEX-
HWYECKUM MepomnpusTUeM, CnocoBCTByOWUM
pa3BUTUI0 HOBOTO NEPCMNEKTUBHOO Hanpasne-
HUA OTEYECTBEHHOM HayKU1 U TeXHUKU — Gecnu-
NIOTHBIX MHOTOL,eNIeBbIX CPEACTB KOHTPOASA, MO-
HUTOPWHIa N AUArHOCTUKN.

OCHOBHbIMW  TEMATUYECKUMW HanpaBneHus-
MM BbICTaBKM CTanu NPoeKTbl ¢ UCNOMb30BaHM-
em BGecnuioTHbIX KOMMNEKCOB, KOHCTPYKLMM
GEeCnUIOTHBIX CUCTEM, CUCTEMbI 0BecneyeHus,
nonesHaa Harpyska bBIlJIA, HopmaTuBHO-Me-

TOA0NOTNYECKME W OPraHN3aLNOHHO-TEXHONO-
rmyeckune pewenus. Ha soictaBke «UVS-TECH
2011» npofeMoHCTpupoBaHo bonblue 100 3Kc-
MOHATOB PA¥AAHCKOro W ABOMHOTO Ha3Haue-
HUA, CPEAM KOTOPbIX — NETHbIA 0bpasel BIJA
«lMTepo-E4» ¢ KOMNNEKTOM Ha3eMHOro o6opy-
noBaHusa (Komnavus «A®M-CepBepc»), MHOTO-
ueneBon bAK «Akyna» A 175, npesHasHayeH-
HbI AN MOHWUTOPWHIA 3eMHON NMOBEPXHOCTU
(komnaHus «A3poPo6oTuKe»). KomnaHus «A3-
POKOH» npeacraBuna BIJIA  «INSPECTOR
101», npeaHa3HayYeHHbIA Ans HabnoaeHus u
MOHWUTOPWHIA B COMHbIX, CTECHEHHbIX YC/0-
BUAX (KWNble M MPOMbIWNEHHbIE KBapTabl,
3apaxéHHan TeppuTopuA, CNOXHbIA penbed
mectHocT), u «INSPECTOR 401», npepHa-
3HaYeHHbIN ANA MOHWUTOPMHIA MPOTAKEHHBIX
Y4aCTKOB, TaKUX KaK JIMHUW 3neKTponepeaay,
HedTe- 1 ra3onpoBOAbl, FOCYLAPCTBEHHAA rpa-
Huua, neca u 1. N. Komnanua «becnunotHble
cuctembl 3AJIA ASPO» npepcrasuna BIIA
ZALA 421-16 — coBpeMeHHbI CneLuanbHbin
KOMMNAEKC AUCTaHLMOHHOTO MOHWUTOPWHra Ha
6a3se BIJIA camonétHoro TMna cpegHei npo-
NOMKMTENbHOCTM nonéta u ZALA 421-08 — ne-
PEHOCHO ManorabapuTHbIA KOMNNEKC.

BbictaBky nocetunu 6onbwe 2000 cneuma-
nuctos u3 Apmenuun, benapycu, Bonrapum,
lepmanun, W3pawns, WcnaHuu, Kutas, Ko-
peiickoin pecnybnukun, JlatBumu, Monaasuu,
HugepnaHgos, Monbwu, Cupun, ®panumu,
Liseuunu, YkpauHbl n Poccun. Ayputopus no-
ceTuTenen BbicTaBKM — NpeAcTaBUTENN UCMON-
HUTENbHOW W 3aKOHOAATeNbHOW Bnactn (e-
[lepanbHoro v pernoHanbHbiX yposHen, MB/,
Poccun, MuHo6opoHsl Poccun, ®CB Poccuu,
MYC Poccuu, npepctaButenn norpaHMyHoM
CnyxObl, NpeanpusTUii fobbiBaloWMX oTpac-
Neln NPOMBbIWAEHHOCTU, 3NEKTPOIHEPreTUKM,

CeNbCKOr0 XO03ANCTBA, TENEKOMMYHUKALWOH-
HOM OTpac/iu, TAMOXEHHbIX, TPAHCMOPTHbIX,
MEANUNHCKUX cnyxb, MuHucTepctBa npu-
pOAHbIX pecypcoB v akonorun, ®efepansHoi
cnyx6bl N0 TMAPOMETEOPONIOTHN U MOHUTO-
PUHTY OKPYXaloWern cpefbl, 0TPacNeBblX WH-
CTUTYTOB W Hay4HbIX YYPEKAEHWUA U CPeACTB
MaccoBoii MHhopMaL K, 3apyBekHbIX Komna-
HUI 1 UPM, a TaKKe AUnaomaTmyeckme u Top-
rosble npeactaButenn. CornacHo onpocy no-
ceTuTenen, OCHOBHLIMW LIENAMU MOCELLeHNA
MepOnpuATUA CTann NOUCK NapTHEPOB ANA Co-
BMECTHON paboTbl, NOUCK, c60p W aHanu3 uH-
dhopmaLmn No MHTEPECYIOWMM TEXHONOTUAM
1 KOHKypeHTam, obLwwnii uHTepec k Gecnuiot-
HbIM CUCTEMAM.

BusutHoln KapToukon Popyma cTana fenosas
nporpamma. MexayHapoAHbIi coto3 no 6ecnu-
noTHbIM cuctemam UVS International ssnsetcs
napTHEPOM M COOPraHM3aTopom KOHQepeH-
umm «UVS-TECH 2011». B 3atom rogy B Mex-
JYHapOAHOW KOHMEepeHLUN NPUHAK yyacTue
6onble 100 generatos M3 BeyLMX KOMNAHUM
pbiHKa GecnunotHoi uHayctpun dpaumu,
LWseuun, Mpeunn, BennkobputaHum, icnanum
n Poccun.

OaHUM M3 KntoueBbIX meponpuaTuii KoHde-
peHuuMn CTano nneHapHoe 3acefaHue, mno-
CBALEHHOE BOMpOCaM NpuMeHeHus bec-
MUAOTHBIX MHOTOLENEBbIX KOMMNEKCOB AnA
pelleHna HapoAHOXO3ANCTBEHHbIX 3aAay, C
yyactmem npepgctaButeneir  MuHnpomTopra
Poccun, MuntpaHca Poccun, MYC Poccuu, Be-
LyLLMX NpeanpuaTUiA U opraHusaumii B obna-
CTU CO3AAHUA 1 UCMONB30BAHUA BECNUNOTHBIX
cuctem.

B pamkax ®opyma cocToanmncb Kpyribie cTonbl
no HanpasneHuaAM: «OMbIT NPaKTUYeCKOro
npUMeHeHUs GecnuIOoTHbIX NeTaTeNbHbIX an-
napaTtoB A peleHns HapofHOXO3ANCTBEH-
HbIX 3a/ia4, B YaCTHOCTU MOHUTOPWHT HedTe-
M ra3onpoBoAoB», «TexHUYecKue acneKTbl
obecneyenns nonétos BMNJIA», «KOHCTPYKLMK
BIM/A, 06paboTKa AaHHbIX».

YyacTHukn ®Popyma M BbICTaBKM Bblpasnim
yBEPEHHOCTb, YTO HECMOTPS Ha HU3KWME UHBe-
CTULMOHHbIE NOTOKM U CNabbii cnpoc, 06bEMBI
AeATeNbHOCTU OTeYEeCTBEHHbIX NpeAnpuUATUN
He byayT cokpallatbes. «UVS-TECH» exeropg-
HO COAENCTBYET Pa3BUTUIO BECNUNOTHON WH-
OyCTPUW, KOHCONMAMPYA YCUAUA OpraHoB
rocyAapcTBeHHON BAactu, CneuuanncToB Be-
LYLLMX POCCUICKMX U 3apybexHbIX npeanpu-
ATWI — pa3paboTyMKoB 1 U3roToBUTENEl bec-
MUAOTHOM TEXHUKM, KOMMNJIEKCOB YNpaBaeHus,
HaBurayum, CBA3N U Cneunanu3npoBaHHOro
060pyAOBaHMsA, NpeacTaBuUTeNeil 0TpacneBbix
nHctuTyToB TIK, HayuHbIxX yupexaeHnin PAH u
y4e6HbIX MHCTUTYTOB.
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KOMMJIEKC MOHUTOPUHTA C BECITUWJIOTHbIMU
JIETATEJIbHbIMU ANNAPATAMU CEPUN «OPJIAH»

YuebHO-Hay4HO-UCCNEA0BATENbCKUI LEHTP TexHonoruin 6ecnunoTHoi
asuayum (YHUL, TBA) o6beamnHser nabopatopum 1 oTaenbl, COCTaBAAI0-
LWMe NONHLIN LIMKN HAy4HO-UCCNeA0BaTENbCKOM, OMbITHO-KOHCTPYKTOP-
CKOW, TEXHONOMMYECKON N NPOU3BOACTBEHHOW MOATOTOBKM K BbIMYCKY
06pa3LoB KOMMIEKCOB C GECNUNOTHBIMU NeTaTeNbHbIMK annaparamu
(BIMJA) W1pOKOro cnexkTpa NpuMeHeHus.

MepeyeHb BINJIA, Ha pa3paboTke KOTOPbLIX aKLEHTPOBAN CBOE BHUMA-
Hue LleHTp, 060CHOBaH NPOBEAEHHBIM aHANN30M XapaKTepucTUK an-
napatypbl MONE3HON Harpysku. Pe3ynbTaTom 3TOro aHanusa sABMnach
paspabotka psga BIJIA Ha B3nETHYI0 Maccy oT 3 40 30 Kr ¢ nonesHoi
Harpyskom ot 1 4o 6,5 Kr: «OpnaH-3», «Opnan-10» n «Opnax-30».
Ha3nauenue

OCHOBHOE Ha3HayeHWe KOMMNEKCOB — NO/yYeHWe BblCOKOKaYeCTBeH-
HbIX M306paXeHU MeCTHOCTY B Cly4asx, Koraa HepeHtabenbHo uam He-
BO3MOXHO NPUMEHEHUE CbEMKM C ApYriX annapatos (KOCMUYECKUX UK
aBMaLMOHHbBIX MUAOTUPYEMbIX). OCOBYI0 aKTyanbHOCTb TaKMe KOMMIEK-
bl nonyYunu ¢ npuHatMem B 2010 rogy HoBbIx defepanbHbIX aBuauy-
OHHbIX MPaBWUA, KOTOPbIE PernameHTUpyIT NpUMeHeHe 6ecnnaoTHBIX
NleTaTeNbHbIX annapaToB B rPpaXAaHCKOM BO3AYLWHOM MPOCTPAHCTBE U
MO3BOAAIOT IEraNbHO BbINONHATL paboTbl ¢ ydactrem BIJIA.
Komnnekcoobpasytouein ans psaga BIJA «OpnaH» aBnsercs cucrtema
aBTOMaTU4eckoro ynpasnexns AMC 2.2, pa3pabotaHHas KONNEKTUBOM
YHWL, TBA.

Cuctema aBTOMatnyeckoro ynpasnenus BIJIA npepHasHaueHa ans
ynpaBneHus 1 HaBUrayuu 6ecnunoTHbIX NeTaTebHbIX annapaTtos camo-
NETHOM cxembl 1 06ecneynBaer:

— crabunusauuio yrnos nonoxenus BMJA B nonére;

— Haswuraumio u ynpasnenune bINJIA npu nonéte no 3apaHHoM TpaeKTo-
puu;

- nepegayvy TeNeMeTpU4ecKon MHGOPMaLMKM O HaBUraLMOHHbIX napa-
MeTpax u yrnax nonoxexus bI1JIA B peanbHOM pexume BpemeHu.
Cuctema MOXeT paboTatb B aBTOMATUYECKOM, M0/IyaBTOMATUYECKOM W
aBTOHOMHOM pexnmax.

B aBromatnyeckom pexume npoussoautca nonét brJIA no 3apaHHo-
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My MapLUpyTy C BO3MOXHOCTbIO ONepaTyBHOW KOPPEKTUPOBKMN OTAeNb-
HbIX TOYEK MapLLpyTa UAK BCEro MapLupyTa B Lenom. Konmyectso Touek
mapupyTa — 60. B ka0 Touke MOryT GbiTb 3aAaHbl BbICOTA M NPU3HAK
06néTa ToukM (MPOXOA NO BbICOTE, BPEMEHMU, BK/IOUEHWE U BbIKIOYEHNE
none3HbIX Harpy3oK v T. n.). [l BBOAA MapLUpyTa UCNonb3yeTcs pagmno-
KaHan, NPoBOAHOE COeMHEHNEe MEeX Ay annapaTom 1 NyHKTOM ynpasine-
HUA He TpebyeTcs.

B aBTOHOMHOM pexume KOMNieKc paboTaeT Npu OTCYTCTBUK CBA3M C
BIMNA (B pexume pagromonyanus). Koppekuus maplipyTta v KOHTPOb
€& BbINOHEHUsA NPW 3TOM NPOU3BOAUTLCA HE MOTYT.

B monyaBTomatnyeckom pexume ynpasneHue BIJIA moxeT npon3Bso-
ANTbCA C MOMOLLbIO MaHUNYNATOPA TMNA «AXONCTUKY, C KNaBMaTypbl Uan
nynbTa ynpasneHus. [pn 3Tom oCyliLeCTBASAETCA aBTOMATUYecKas ctabu-
NM3aLMA 3aAaBaeMblX YrI0B NONOKEHNS U yrnoBblx ckopocTen BIJIA ¢
LeNbio yaepKaHua Ux B Npeaenax AONYCTUMbIX 3HAYEHMWiA. TakKe ocy-
LeCTBAAETCA YAEPXkKaHMe 3ajaHHO BbICOTbI.

B3nét 1 nocapgka BIJ1A ocywwecTBaaoTcA B aBTOMaTUHECKOM pPeXxume.
MporpammHoe obecneyeHne Ha3eMHOro NyHKTa ynpasneHus (HMY) no-
3BONIAIET:

— CNONb30BaTh B KadyecTBe Kaptbl Ntoboe pacTpoBoe n3obpameHue
MecTHOCTW. [MprBA3Ka MOXET 6bITb OCyleCTBAEHA NONb30BaTeNeM Mo
ABYM 1 6oniee TOYKAM, MOXKHO TaKKe WMCMoNb30BaTh (haiibl NPUBA3-
KW U 3NEKTPOHHbIE KapTbl, COBMECTUMbIE C MOMYAAPHON NPOrpammon
SAS.MnaHeTa;

— BBOAUTL U pefaktuposatb mappyt BIJIA — fo 60 ToyeK mapLupyTa.
MapLpyT MOXeT ObITb CKOPPEKTUPOBAH MU BBEAEH 3aHOBO 1 BO BpeMs
nonéra: AN BBOAA MapLUpyTa MCNOb3YeTCA paanoKaHan;

— 3a/1aBaTh TOUKY «JOM» U TOYKY NOCAZKU, @ TAKXKEe anropuTmbl noBege-
HWA B HELTaTHbIX CUTyaLMAX, TAKMX KaK NponajaHue paguocBasm, oT-
cytcTBue curHanos GPS, oTkas aeuratens;

— NpOrpamMMu1poBaTh aBTOMATUYECKOE BK/IKOYEHWE W BbIKIOYEHKe no-
Ne3HON HarpysKy Ha NPOTAKEHUW mMaplipyta nonéta, a B Ciy4yae uc-
nonb3oBaHus hoToannapara — 3a/1aBaTb PEXUM CbEMKM U KO3 duLm-
€HT NepeKpbITUA KaLpoB.

OcHoBOW No/Ib30BaTeNbCKOro UHTEpdENca ciyxat uudposas Kapta u
HaKknagblBaemble Ha He& MHTEPaKTWUBHbIE NaHenu ynpaeneHus. Pacno-
NOXEHWe N Hann4YMe NaHeneit Ha KapTe NONb30BaTeNb MOXET BbIbUpaTh
CaMm U1 NCNoMb30BaTh OAWH U3 «CTaHAAPTHbIX» BaPUAHTOB.

Mpu 3anucy ToueK v NiobbIX AECTBUIA, CBA3AHHBIX C U3MEHEHUEM pe-
Muma ynpasnenus BIJTA, Beaércs nor (GHEBHUK) BO3HUKLIMX COOBITUIA.
B nor Take 3anucbiBaloTcA noctynaolime TenemeTpuyeckme AaHHble.
GPS-Tpek nonéra nuwetca B otaenbHom danne. NMaHens onepaTtMBHoOM
VHAMKaLMK (Mo4 KapToi) NO3BONAET ONepaTUBHO KOHTPONMPOBATL BCE
BaXHble NapameTpbl ANA aHanu3a hyHKLMOHMPOBAHUSA U UCNPABHOCTH
60pTOBbIX CUCTEM.

[ns npocmotpa nor-hainnos, B TOM YUCNE B PEXMME peanbHOro Bpeme-

ARMS

HU, aHanW3a NoBeAeHWA annapara B NoNETe 1 ONepaTUBHON KOPPEKTH-
POBKM HaCTPOEK PEryNsTopoB C y4eTOM 0TOBpakaeMbix B BUAE rpadu-
KOB W fMarpamm napameTpoB MCMNOMb3yeTca OTAeNbHOe NPorpaMmmHoe
obecneyeHne. OTNaZO0YHbIA KOMMNEKT TaKKe MO3BONAET HACTPOUTL U
NPOBEPUTb KOPPEKTHOCTb (HYHKLUMOHMPOBAHUA KaXAOW CUCTEMbI OT-
AENbHO C NPUMEHEHWEM TECTOBbIX CUrHANOB M CUMYNATOPOB € 0To6pa-
EHMEeM U 3anucbio pe3ynbTaToB B BUAe rpatuKoB, Auarpamm 1 LBeTo-
BbIX MHAMKATOPOB.

OTanunTenbHoi  0cobeHHoCTblo Komnnekca ¢ BIMJIA  «Opnat-3»,
«OpnaHn-10» n «OpnaH-30» ABNAETCA NOMHAA aBTOMaTM3aLusa npouecca
B3/18Ta, N0N&Ta U NoCaAKu, netateNbHble annapartbl NPOVN3BOAAT CTAPT C
YHVBepCaNbHOM KatanynbTbl.

MONITORING SYSTEM WITH UNMANNED AERIAL VEHICLES OF ORLAN SERIES

The Training and Research Centre of Unmanned Air-
craft Technology combines laboratories and depart-
ments constituting a complete cycle of research and
development, experimental and design, technological
as well as production preparation for manufacturing
items of a general-purpose system with unmanned aer-
ial vehicles (UAVs).

The list of the UAVs the Centre concentrated its atten-
tion upon is supported by the analysis of payload as a
device characteristic. The result of the conducted work
is the development of a number of UAVs intended for
the takeoff weight from 3 kg to 30 kg and the payload
from 1 kg to 6.5 kg. These are: Orlan-3, Orlan-10 and
Orlan-30.

Application

The systems are mainly designed for the acquisition of
high-quality terrain representation in case it is unprofit-
able or impossible to shoot using space or manned aer-
ial devices. These systems seem especially tfimely when
in 2010 new federal aviation regulations were passed
which control the use of unmanned aerial vehicles in
the civil air space and allow carrying out works with the
help of UAVs.

The APS 2.2 automatic control system developed by
the Centre has become complexing for a number of
Orlan UAVs.

The UAV aufomatic control system is designed for con-
trol and navigation of aircraft configuration UAVs and
provides for:

1) stabilization of position angles of UAVs during the
flight;

2) UAV navigation and control during the flight accord-
ing fo a desired track;

3) transmission of felemetry data on navigation param-
eters and UAV position angles in the real time.

The system can work in the automatic, semiautomatic,
and off-line modes.

In the automatic mode the UAV flies according to a de-
sired track with a possibility of operative correction
of independent way points or the entire route on the
whole. There are 60 way points. For the each point one

can set altitude and a criterion for passing the point
(passage at an alfitude or on time, payload turning on/
off, etc.)

To input a route a radio channel is used, no wire con-
nection between a device and a control centre is re-
quired.

In the off-line mode the system works without any
communication with a UAV (in the mode of radio si-
lence). The option of route correction and control is not
available.

In the semiautomatic mode the UAV control can be
carried out with a joystick type pointing device, a key-
board and a control panel. At the same fime automat-
ic stabilization of the UAV defined position angles and
angular velocity is realized to keep them within the al-
lowed value range. Retention of the defined altitude is
available.

The take off and landing of a UAV are carried out by
parachute in the automatic mode.

The ground-based control facility software makes it
possible fo:

- use any raster image of terrain as a map. Operator can
align such animage to the terrain by 2 or more points as
well as use alignment files or digital maps compatible
with the popular Sas-Planet program;

- enter and edit a UAV route, up to 60 way points. To
correct or enter the route anew during the flight a radio
channelis used;

- set a home point and a landing point as well as behav-
ior algorithms in contingency situations such as fade of
radio communication, loss of GPS signal, and engine
failure;

- program automatic switching on and off of payload
during the flight and set a shooting mode and a shot
overlap coefficient.

The user interface is based on the digital map and con-
trol panels installed upon it.

The operator can choose panel location and availability
or use one of the standard variants.

The events occurring when recording points and other
actions related fo a change of a UAV control mode are

Komnnekc BIMJIA «OpnaH-3»
Orlan-3 UAV System

logged. The log contains the incoming telemetry data
whereas a GPS track of a flight is recorded in a sepa-
rate file. The operational indication program (under the
map) allows controlling all significant parameters to an-
alyze functionality and operability of onboard systems.
Another software is used to view log files, including in
real time, analyze a vehicle’s behavior during the flight
and operationally adjust regulator settings considering
parameter graphics and diagrams. The adjustment set
helps to tune and check the correct operation of each
system separately with the use of test signals and imita-
fors displaying and recording its results as graphics, di-
agrams, and color indicators.

The distinctive feature of the systems with the Orlan-
3, Orlan-10 and Orlan-30 UAVs is the full automation
of taking off, flight and landing; the aerial vehicles can
start from a universal catapult.

CaHkT-TMeTepByprckuii rocygapcTBeHHbI
YHWBEPCUTET a3POKOCMUYECKOro
npubopocTpoeHns
YyebHo-Hay4yHO-UCCNeA0BaTeNbCKUIN LEHTP
TeXHONormi 6ecnUNoTHON aBMaLun

(YHULU TBA) F'YAN

St. Petersburg State University of Aerospace
Instrumentation, State Educational Institution of
Higher Professional Training

Training and Research Centre of Unmanned
Aircraft Technology, SUAI

190000, CaHkT-MeTepbypr,
yn. Bonbwasa Mopckas, A. 67
Ten./dakc: +7 (812) 710-65-10, +7 (812) 494-70-65
E-mail: roman_spb@mail.ru
67 Bolshaya Morskaya St., St. Petersburg, 190000

«OpnaHn-10» Ha KaTanynbTe
Orlan-10 on Catapult

APRIL'11]02 | NEW DEFENCE ORDER STRATEGY D7

MleAaTenbHocTb nnueH3npoBaHa



2 0 L L

BELARUSIAN MILITARY EXHIBITION

6-A MEXXAVHAPO[IHAAl BbICTABKA
BOOPYXEHUA U BOEHHON TEXHUKH

Munck, Pecnybnuka benapyce, 24 -27 man 2011 r.

MaHapansHsR CROHCOD BECTAB0

BelTechExport e-mail: milex@belexpo.by

www.milex.open.by
PecnyGnuka Benapyck, 220600, r. MuHCK, *}n. A.Kynanei, 27
Ten.: (+375-17) 286-78-54, 334-59-98, 334-12-09, 250-25-86

OTBeTCTBEHHbIE BCTPauBaeMble KOMMbIOTEPHbIE CUCTEMDbI
AnnapaTHble 1 NporpaMMHble KOMMNOHEHTbI U CpeacTBa pa3paboTku

CURTISS
WRIGHT__Controls

Embedded Computing

MoZynum 1 KOHCTPYKTUBLI CTaHOapPTHbIX hopmaToB
VPX, VME, CompactPCIl, XMC/PMC, FMC
OS5 TSKENbIX YCIIOBWIA SKCnyaTaumm

WIND RIVER r'";,,,f
OnepaumnoHHbIe CUCTEMBI SCADE

peansHoro BpemeHn VxWorks,
VxWorks 653, RTLinux
n cpeactea JTAG-oTnagkm

Komnnekc cpencts pa3padbotku MO
KPUTUYECKMX Ans 6e30nacHoOCTH
cepTUmUMpyemMbIX cuctem
yrnpaBneHus U cuctem
oTOBpaxeHUs

RT/I

Ada

The GNAT Pro Company

GNAT Pro . Cesazytowtee MO (middleware) ctaHgapTta
Cuctema paspa6oTku 10 DDS (Data Distribution Service)
Ha a3blke ADA Onsa pacrnpefeneHHbIX CUCTEM

peanbHOro BpemMexHun

padunyeckme 6M6IMOTEKM CTAHAAPTOB
OpenGL, OpenGL ES, OpenGL SC

AVD Systems +7 (499) 148-9677 (916) 194-4271 avdsys@aha.ru www.avdsys.ru



CTPATETMN

«MOPCKAA MOLLb XXl
[MO-AMEPUKAHCKW

Muxaunn Kbi6anbHbIi, 3KcnepT, KanuTaH 1 paHra 3anaca

B cBA3M c nponcxoaawmmm B Mupe paanKanbHbIMU reonoANTUYECKUMMN U3MEHEHUAMM, OCTUKEHN-
AMUN KOMNbIOTEPHOMN TEXHUKN, NoABAeHMeM 3D (DEKTUBHbBIX BUAOB BbICOKOTOYHOIO OPYKUA, KOMaH-
poBaHne BMC CLUA, oCHOBbIBAsACb Ha OMbITE BOOPYHEHHbLIX KOHDNMKTOB KOHLA XX — Havyana XXI
BEKa, MPUCTYNMAO K pa3paboTke cBoen HoBon cTpaTternn. OCHOBHbIE NONOMKEHUS 3TOM CTpATErMM
Ha4yanbHUK Mopckux onepaumnin BMC CLLA agmupan B. Knapk 0603Haumn B KoHuenuumn «MopcKas
molb XXI» (Sea Power 21), KOTOPYIO Mbl U paCCMOTPUM fanee.

HALUE NPEACTABJIEHUE
Hactynnetue HoBoi 3pbl 3thheKTUBHbIX 06be-
AVHEHHbIX BOEHHbIX OMepaLnii CTano BO3MOX-
HbIM Gnarofaps Tomy, uto B XXI BeKe 3Hauu-
TENbHO Y/IYYLIMN0Ch KAYeCTBO TOYHbBIX YAApOB.
MepeaoBble TEXHONOMMM U KOHUENUMM 06b-
€AVHAIOT MOpe, Cylly, BO3AYX, KOCMOC U UH-
(hopMaliMOHHOE NPOCTPAHCTBO B 3HAYMTESb-
HO Gonblueid cTeneHu, Yem paHblue. B Takom
06beanHEHHOM 60eBOM MPOCTPaHCTBE MOpe
obecneynt o6LWMPHBIA palioH MaHeBPUPOBa-
HUS, U3 KOTOPOTo BY/IET UCXOAUTb MOLLHOE Lie-
NIeHanpaBfieHHOe, MMeloLLee peLlakLLee 3Ha-
YeHne BO3[eNCTBIE HA BECb MUP.
Mpeanonaraemble BOEHHO-MOPCKWE onepa-
UMM ByayT NPUMEHSTb PEBOMIOLIMOHHOE WH-
(hopmaLMOHHOEe NPEBOCXOACTBO U BO3MOX-
HOCTM PacCpPefoTOYEHHbIX, HO CBA3aHHbIX
€AVNHOM CUCTEeMOW OMepaTUBHbIX COefMHE-
HUA ANA HAaHECEHMA MOLLHbIX YAApPOB, rapaH-
TMPOBaHHO 060POHbI 1 ONepaTUBHOIi CBO6O-
Abl KOMAHAYWMX 06bEANHEHHBIMU CUAMM.
Hawmn BMC v nx coto3HuMKM ByayT nofaBsaTtb
HapacTalWmniA CNeKTp yrpo3 ¢ MOPCKMX Ha-
NpaBieHUi, CAEpPXMBAA UX U CBOEBPEMEHHO
pearvmpys B MMpHOe BPeMsA Ha BO3HMKAKLMe
KPW3MCbl, BEAS W BbINFPbIBAA BONHbI!
Moctynas nogo6HbIM o6pasom, mbl Gyaem
npofomKatb passumBatb mouwb BMC CLUA,
nocnefoBartenbHO WMAA MO NYTU OT MPEXHUX
cTpaTerunin «6oeBbIX AeNCTBUA HA MOpe», CO-
rnacHo «MopcKoii ctpaterun» (1986), neil-
CTBWI B NPUOPEXHbIX paiioHax, COMNACHO «...C
mops» (1992) u «Bnepeg... ¢ mops» (1994),
[0 HOBOW paclUMpeHHOW cTpaTeruum, cornac-
HO KoTopoit BMC 6yayT nonHOCTbIO UHTErpu-
poBaHbl B 00beAuHEHHbIE omnepaluu npo-

TWB Yrpo3 pPervoHanbHoOM 1 MexayHapoaHOM
onacHocTen.

[ns peanuzauum 6NaronpuUATHbIX BO3MOX-
HocTel 1 3abnaroBpeMeHHOro peLueHus
npobnem y Hac AOMKHO ObiTb TOYHOE MpPea-
CTaBfeHne 0 TOM, KaK Hawm BMC 6yayt op-
raHW30BaHbl, WHTETPUPOBaHbI U TpaHChop-
MupoBaHbl. «Mopckas molb XXI» — MMeHHO
Takoe npeactasneHme. OHO COEAMHUT Hawm
YCWUANA, YCKOPUT NpOrpecc 1 peanusyet no-
TeHUmMan Hawux nogen. «Mopckas moub XXI»
6yaer npsMbIM PYKOBOACTBOM K 3(hdeKTnB-
HbIM iecTBMAM Hawmx BMC.

MU3MEHEHUA, BbI3BAHHDbIE
3POM HACUNUA

Tparudeckue cobbitnsa 11 ceHtabps 2001 roaa
y6eanTenbHO NPOAEMOHCTPUPOBAIN, YTO Nep-
CNEKTMBbI MMpa M 6e30MacHOCT B HOBOM
BEKE MO/JBEPraloTCs 3HAYUTENbHON ONacHo-
CTW: OHA UCXOAMT OT 30H C MOCTOAHHBLIMU pe-
MOHANbHBIMU KOH(MIUKTAMM, LWMPOKO pac-
NPOCTPAHEHHBIX M XOPOLWO (GUHAHCUPYEMBIX
TEPPOPUCTUYECKUX N KPUMUHASBHBIX OpraHi-
3alMi, OT AMKTATOPCKUX PEXMMOB U aHTUHa-
POAHbIX FOCYAAPCTB, HECYLYMX TONLKO 6e3bic-
XOAHOCTb 1 CTPAAAHUA CBOEMY HaCeNeHMuIo.
3TV yrpo3bl BAEKYT 3@ CO60M NOCTOAHHbIE KPU-
31Cbl, YACTO C HEOCTATOYHbIM BPEMEHEM Ha
UX NpeaynpexjeHne n3-3a HexBaTku UHHOP-
Mauun 0 pasmepe 1 MecTe UCTOYHIMKA Hapac-
Tawuei HanpmKéHHocTn. Byayuie yrposbl
pa3HoO06pa3sHbI 1 CMEPTENLHO OMacHbI. NoTeH-
LManbHbIe NPOTUBHUKM NOMbITAKTCS HE AOMY-
CTUTb HAC B PAOH KPU3NCOB, YTPOIKAA HALINM
APY3bAM U MHTEPECaM 33 OKEAHOM U1 [IAe Mbl-
TasiCb HAHeCTU yaapbl HEMoCPeACTBEHHO Mo
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Tepputopun Amepukun. OHW MOTYT NPOABAATL
He TO/MbKO FOTOBHOCTb K MPUMEHEHUID Opy-
XM MacCOBOro NOpaxeHus, HO U BeCTU Tpa-
AMLMOHHble GOeBble eiCTBIA, BKIOYAn U BCE
6onee WMPOKO PacnpocTpaHsiemblil Teppo-
pu13Mm. 3TV yrpo3bl co3aaayT BCE Gonee yeenu-
yMBawLLMIACA KOMNNEKC Npobnem Ans Hauuo-
HanbHoOM Ge3onacHocTu, OHU, 6e3ycnoBHO,
3HAYMTEIbHO PaACLUMPAT CEKTP OyayLmX one-
pauui.

Haww npeppiaywme crtpaternm B OCHOBHOM
Kacanucb pernoHanbHbix npobnem. CerofHs
HeobXxoAMMo AymaTb ropasgo MacwrabHee.
B uensx nosblweHus Haweir 6e3onacHocTy
B ObICTPO MEHSIOLIEMCA M B BbICLIe CcTene-
HW AMHAMUYHOM COBPEMEHHOM MUPE Ham He-
06X0AMMO CYLLECTBEHHO PACWIMPUTL PaMKM
npexHen cTpaternun, BKNOYMB TyAd, NOMU-
MO permoHanbHbIX Npobiem, n HoBble MEXY-
HapogaHble yrpo3bl. Mbl JOMKHbI ObITb FOTOBbI
ynpexaarb ux. iImeHHo noatomy Hawmu BMC
LO/KHbI 3HAYMTENbHO YBENNYUTL CBOKO yaap-
HYI0 MOLLb.

[ins Toro Yto6bl ObITh FOTOBLIMI CBOEBPEMEH-
HO NPOTMBOLENCTBOBATL HALWMM Bparam, Mbl
JOMKHBI JOCTUTHYTL MHPOPMALMOHHOTO [0-
MUWHUPOBAHUA HafJ HUMK, CO34aTb Pa3anyHble
CNocobbl BbINOMHEHUA 3a/1a4 KaK NOCTOAHHO-
ro KOHTPONSA 3a MOPeM, TaK ¥ HaHeCeHua co-
KpyLuawwmx yaapos. Kpome Toro, Hawwm cunbl
OOMKHbI 0becneynTb CcTpaTternyeckoe caep-
XMBaHWe, AaTb BO3MOXHOCTb NPOBEAeHUA
HEoBX0ANMbIX CTPATErMyeckux nepeBo3oK W
obecneyntb GecnpensTcTBeHHOe NepefoBoe
npuUCyTCTBME.

B ocHoBe anutenbHon onepartusHom 3ddek-
TmBHocT BMC nexar Tpu dyHaameHTanb-

Hble KoHuenuuu: «Mopckoii yaap» (Sea Strike), «Mopckoit wut» (Sea
Shield) n «Mopckoe 6asuposanue» (Sea Basing). «Mopckoit yaap» —
3TO CNOCOGHOCTb HAHECEHWS TOYHOTO U NPOAOIKUTENBHOMO MOLLIHOTO
ynpexpaaioulero yaapa ¢ mops; «MopCKOii WUT» — 3T0 BO3MOMXHOCTb
co3/atb rapaHTMpoBaHHylo 060poHy no Bcemy mupy; «Mopckoe 6asu-
pOBaHMe» — 3T0 BO3MOXKHOCTb MOBbICUTb ONEPaTMBHYI0 HE3aBUCMMOCTb
1 NOAAEPHKY 0O6bEANHEHHBIX CUA. TU KOHLENLMM OCHOBaHbI Ha TBEp-
Zom dyHaameHTe B3aumopeicteua BMC 1 MOPCKOIi NexoTsbl, UCMONb-
30BaHWA acCMMMETpUYHbIX npeumyuiects CLUIA u ycuneHus 6oesoit 3c-
(HEKTUBHOCTM 3a CYET 06BEAVHEHUA CUJI.

Mbl yacTo ccbinaemcs Ha acUMMETpUYHble Npobiembl, KOrAa roeo-
pum 06 yrposax Bpara, (haKTUYecKu cuuTas, 4to Takue npeumylie-
CTBa eCTb TO/bKO Y NPOTUBHUKA. «Mopckaa molyb XXI» noctpoeHa Ha
OCHOBE aCMMMETPUYHON aMepUKaHCKOW CUMbl, KOTOpas YKpennser u
obbeanHsaeT Hac. Cpean HefOCTYMHbIX NPOTUBHUKY aCHMMETPUYHBIX
KOMMOHEHTOB Halleil MO Mbl BUAMM BbICTpOE pacnpocTpaHeHue
KOMMbIOTEPU3ALMM, HAPACTANLLYI0 CUCTEMHYID WHTErpauuio, nocro-
SHHBII POCT NPOMbILLIEHHOMN 6a3bl, IKCTPAOPANHAPHbBIE BO3MOKHOCTH
HaLLMX o[, Yyeii xapaKTep 1 enaHue 6biTb y4YLIMMK fal0T Ham 6e3-
YCNOBHOE MpenMylLIeCTBO.

«Mopckoii yaap», «Mopckoii wut» 1 «Mopckoe 6asmposaHmne» Gyayt
NpeacTaBnATb Co60M 06LLYI0 aPXMTEKTYPY 00BEAMHEHHBIX CIM. 3TO No-
3BO/INT HaM WHTErpupoBaTb BO3MOXHOCTM IMYHOrO COCTaBa, AaTyu-
KW, KaHanbl CBA3U, NNaTGOpPMbl U OpyKME NMOA eAMHbIM KOMaHAoBa-
HUEM U ynpasneHuem. Mbl CBEEM rpynnuMpPoOBKN PAcCcPefoTOYEHHbIX
CWUN B eAVHYI0 YAAPHYIO CTPYKTYPY. B TeueHne fecsTn neT Mbl TONbKO
rOBOPWAM O LeHTPaNN30BaHHbIX 60EeBbIX AeNCTBUAX, cenyac BMC nna-
HUPYIOT CieNaTh ONepaTMBHON PeanbHOCTbIO eANHYI0 CeTb 06bEANHEH-
Hbix cun (ForceNet). Mpu noaaepke ForceNet BO3MOXHOCTU BCeX TPEX
KOHUenuuin GyayT peannsoBaHbl B r106anbHOM KOHLENLUM onepauui,
KoTopas B 3aBUCMMOCTM OT Tpe6oBaHN 06CTaHOBKM pacnpeaenuT uim
CKOHLIEHTPUPYeT 60eByt0 MoLlb hoTa, YyCUANUT HAKTOp CAepKUBaAHUS,
YCKOPWT Hally OTBETHYIO PeaKLMio Ha KPU3NCbl U MOMOXET HaM OAep-
aTb pelwnTenbHyio nobeay B 1l06oM BOOPYIKEHHOM KOHMAMKTE.,

«MOPCKOW YA AP»: HAHECEHUE TOYHOIO

N NPOAOJIXXUTENBHOIO MOLLHOTO
YNPEXOAIOLLEINO YOAPA

[ns no6oro KomaHaMpa, Koraa-Mbo y4acTeoBaBsLiero B 60eBbIX feil-
CTBUSX, TNaBHbIM KpUTEPMEM ycrnexa ero paboTbl Obina MakcMmanbHas
3 hEKTUBHOCTb NPUMEHEHNS BBEPEHHO eMy yaAapHON Mol Ans f0-
CTUEHWA peLaiowlero 3HadeHus. IT0 NONOXKEHNE COXPAHUTCA elué He
04Ho pecaTunete. OnepaLnm No HaHECEHMIO yaapa ¢ MOpsA — 3TO TO,
Kaknm o6pazom BMC XXI Beka byayT okasbiBaTb HanpaBeHHOE, 3Hauu-
MOE U AUTeNbHOE BAKsAHUE B 06beANHEHHbBIX KOMNaHusaX. B Gyayuimx
KOMMaHUAX 3TU onepauuu OyayT BKIOYATL AMHAMUYHOE NPUMEHEHUE
CUN U CPEeACTB Pa3BefKu; LeNneHanpaBieHHOe MaHeBpPUpPOBaHUE KO-
pabneii; npoBeaeHne MHDOPMALIMOHHBIX OnepaLuii, HaHeCeHNe CKpbI-
TbIX TOYEUYHbIX 1 MACCUPOBAHHBIX COKPYLINTENbHBIX YAAPOB.

B LieHTpe pPeBOMIOLMOHHbLIX U3MEHEHMIA B CMOCOOAX HAHECEHMs MOLLj-
HbIX YAAPOB HaxogAaTcs c6op u ynpaeneHue nHbopmaumveir. O6bean-
HEHHblE B e[VHYl0 CETb [0NrOBpeMeHHble BOEHHO-MOPCKME [ATYMKM
(FAC, PJIC 1 1. n.) ByayT MHTErpMpoBaHbl B HaLMOHaNbHbIE N 06beau-
HEHHble cucTeMbl Ans c6opa GONbLIOrO KONMYECTBA Pa3Be/blBaTe/lb-
HOM MHdopmaumn. CBoeBpeMeHHbIe U JOCTOBEPHbIE AaHHble pa3Bes-
Kn GyayT, 6e3ycnoBHO, HEOOXOANMbI /1S BCECTOPOHHErO MOHUMAHUS
1 BbIBOpa BOEHHbIX, 3KOHOMUYECKMX 1 NOAUTUYECKNX YA3BUMbIX MECT
NPOTUBHIKA. YCKOPEHHbI NPOLIECC KOMMbBIOTEPU3UPOBAHHOO MNAHM-
pOBaHUs AOMKeH BbICTPO UCMO/b30BaTL Pe3y/bTaThl Pa3BeAKU ANs op-
raHW3aumnm KOMMIEKCHbIX 06beANHEHHbIX yaapoB, KOTopble obecneyar
BblBEPeHHbI 3h(DEKT, B HY}KHOE BPEMS U MecTo.

ObecrneyeHHoe Pas3BeIKON AOMUHUPOBAHWE BO BnafeHun o6CTaHoB-

STRATEGY

Bnuaxnne «Mopckoro yaapa»:

® MOBbIWEHNE MOWHOCTU U 3IPHEKTUBHOCTM HAHeCeHUs
yAapoB;

® yBe/NMYEHNE KONMYECTBA TOYHbIX YAAPOB U UHHOPMALIMOH-
HbIX onepauui;

® yiyylleHne B3aMMOLENCTBMA MOPCKOW NEXOTbl 1 CUA cneuu-
anbHOro Ha3HayeHwus B xode 60EBbIX AENCTBUIA;

® npoBejeHNe HacTynaTe/bHbIX Onepawuii B KOPOTKMUE CPOKM
«24 yaca/7cyToK»;

® MoNHas UHTerpaums ¢ 06beaMHEHHBIMU YAAPHLIMU Coeau-
HEHUAMU.

Bo3moxHoctn «Mopckoro yaapa»:

® MOCTOAHHasA pa3BefKa;

® CBOEBpPEMEeHHbIe yaapsbl;

® P3b/uHdopMalMOHHbIE onepaLum;

® LeneHanpaeeHHbl MaHEBP KOpabns;
® CKpbITble yaapbl.

byayuwue TexHonoruu «Mopckoro yaapa»:

® QaBTOHOMHble, JONTOAENCTBYIOLME, CKPbITHbIE pa3BebiBa-
TebHble AATYNKMN, UHTETPUPOBAHHbIE KaHanammn CBA3N B eau-
Hble CUCTeMbI;

® [laTuMKW, 0ObeANHEHHBIE MO MPU3HAKY rocyaapcrsa, Tea-
Tpa, 06beANHEHHBIX CUA;

® CUCTeMbI, NOBbILIAIOLLME KAYECTBO MOHUMAHWA 06CTAHOBKM;
* (oeBble HecnuOTHbIE annaparsl;

® CBepX3BYKOBblE PAKeTbl;

® 3/1eKTPOMarHuUTHble PeNbCoBbIe OPYANS;

® rurnepcneKTpanbHoe 13obpaxeHue.

NocnepoBatenbHOCTb AeNCTBUI «MOpCKOro yaapas:

® yBenuyeHne MHMOOPMALMOHHOTO AOMUHUPOBAHUA yepe3
ForceNet ans obecneyeHus 60eBOM JOCAra@MOCTU, CKPbITHO-
CTU 1 NOpaXaloLiei cnocobHOCTY;

® co3paHue, NpuobpeTeHne U UHTerpaLus 60eBbix 1 obecne-
YMBAIOLLMX CUCTEM;

® pacrnpegeneHne yaapHbIx BO3MOXHOCTEH Ha Bce oObeau-
HEHHble CUbl;

® pa3BépTbiBaHWE pa3Be/blBaTe/IbHbIX [JATYMKOB MOPCKOro
6a31poBaHua (0NroaeiCTBYIOLIMX, YNPABAAEMbIX Ye0BEKOM
1 aBTOMATUYECKUX);

® paspabotka MHHOPMALMOHHBIX OMepaLnii Kak ofHOro 13
rNaBHbIX BULOB 60€BbIX 1EeNCTBUN;

® B3aVMOJENCTBME C MOPCKOM NEXOTOW;

® B3aMMOAENCTBUE C APYTMMU POAAMMU BOWACK.

Koii GyaeT peann3oBaHO B BMAe Pa3NMyHbIX BapuaHToB «Mopckoro
yaapa», 3a CY&T npuUMeHeHWs AanbHOBOWHOTO BbICOKOTOYHOIO OpY-
us (pakeT byayllero NoKoNeHUs, yaapHbIX CamoNE&ToB, apTUaiepuit-
CKUX Opyauii), ynpaBnsembix 60eBbIX annapaTtoB U MOPCKOMA NEeXoTbl
C «MOPCKUMU KOTUKamU» (SEAL), CKPbITHO [ecaHTUpyembiX ¢ NoABo-
OHbIX TOAOK. B pesynbtate MHbOpMaLMOHHOrO NPEBOCX0ACTBA U TMOKO-
CTW BapWaHTOB HAHECEHUA KOHLEHTPUPOBAHHbIX YAAPOB Mbl MOAYYNM
CBOEBpEMEeHHOEe nopaxeHue Lenu ¢ 6onblieit CKOPOCTbIO U TOYHOCTBIO.
O6nagas TaKUMU BO3MOXHOCTAMM, KOMaHaoBaHue BMC Gyaet cnocob-
HO WUCMONb30BATh CBOIO CTPATErMYecKyto rMBKOCTb, OnepaTnBHyIo Hesa-
BUCKUMOCTb M BbICTPOE pearnpoBaHue Ans NpoBeaeHns onepauui, pas-
NINYHBIX MO NPOAOMKUTENBHOCTH, 24 Yaca B CYTKW, 7 [HeW B Heaento,
365 aHen B rogy.
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BoeHHble onepauuu byayiiero ctaHyT 60/1ee CNOMHLIMU, HECMOTPS Ha
oXugaemoe ynydlweHue KayectBa pa3BefblBaTeNbHOW MHGOpMaLmu.
CuTyaumnoHHas HeonpeaenéHHoCTb ByaeT paclumMpATbCA U3-3a UCMOfb-
30BaHWA NPOTUBHUKOM PaCCPefOTOYEHHbIX, MaN03aMETHbIX, CKPbITHO
AEVCTBYIOLMX CUA. ITO YBEANYNT BEPOATHOCTb PUCKA NPY NMPUHATUM pe-
weHwus 06 yaape, CHWU3NUT CBOEBPEMEHHOCTb 1 TOYHOCTb atakn. Haaém-
HOe OTPaXeHWe YNPEeXAAIoLWLEero UK KOHTPYAApa MaCKUPYIOWMXCA Cun
NPOTUBHUKA BYyaET 3aBMUCETb OT CKOPOCTU, ObICTPOTHI pearmpoBaHus 1
pal1oHanbHoro npotecca 06paboTku MHGOPMaLUM U NPUHATUS peLle-
HUA. «MOPCKOW yaap» CMOXET PeLnTb 3T Npobembl 3a CHET NpuMeHe-
HUS HOBEWMLLUMX CUA M CPEACTB, COBMELLALMX B cebe pa3seaky 1 yaap.
MHdbopmaumoHHble onepauny nepepactyt B BayHENMLWY pa3HOBUA-
HOCTb BOWiHbI. OHU BKtoYaT B cebsa PIB, ncmuxonornyeckue onepayuu,
aTaKy W 3aWuTy 3eKTPOHHOI ceTn, 6e30nacHOCTb onepauuii U BoeH-
HYI0 MacKMpoBKy. NHhopmaLMOoHHbIe onepaLum byayT urpatb rnaBeH-
CTBYIOLLYIO PO/ib B KOHTPONE Haf KPU3WUCHBIMU CUTYaLMAMM, 0COBEH-
HO WX pofb GyaeT 3HaUMMOIA B NOArOTOBKE 60€BOro NPOCTPaHCTBA ANs
DOCTUEHWUS MAKCUMaNbHON AanbHOCTU aTaku U €& pa3pyLuTenbHOwM
moly. AcummetpuyHoe npesocxoactso CLUA B 31oi o6nactv craHer
BayHenwen yactbio «MopcKoro yaapa.

[p1 HEBO3MOXHOCTU LOCTUIHYTb PELLEHNA ONepaTuBHbIX 3aAay 3aro-
PU30HTHbIMK AeicTBUAMM (MpoBeaeHue AanbHUX YAApoB, T. H. «bec-
KOHTaKTHasa BoWHa») cunbl BMC—MI gomkHbl 6biTb FOTOBbI 4E€CTBO-
BaTb HEMOCPEeACTBEHHO Ha Gepery. Mcnonb3ys nepenoByl0 TEXHUKY
oxBaTa Bpara no BepTMKanu W ropu30HTanu, HasemHble CUbl COBEP-
war MaHéBp no Bcemy 60eBomy NpocTpaHcTay. CKOPOCTb U TOYHOCTb
yaapa ycunsat 6oesyto molib. Onupascs Ha «Mopckoe 6asnpoBaHme»,
Mbl CKOOPAMHUPYEM OTOHb TaK, YT0ObI OLIENOMUTb NPOTUBHUKA, BHE-
CTW CMATEHME U Xaoc B ero paabl. MHhopmalMoHHOe NPeBOCXOACTBO
HapsAay ¢ MHPOPMALMOHHOI CETbIO NPUYMHOXMT GOEBYI0 MOLLb 1 No-
MOXET YCUIUTb YAAP C NOBbILEHHBIM YPOBHEM NETabHOCTY M 60EBOM
3t eKTMBHOCTU.

Onepaumn «MopcKoro yaapa» MoOMHOCTbIO COMbIOTCA C 0ObeaNHEH-
HbIMW AEMCTBUAMM APYrUX CWA, NPUBHOCA CBOEOOPAsHyl0 He3aBuCH-
MOCTb, HAIEXHOCTb B COBMECTHbIN yaap. O6beanHéHHas yaapHas cuna
MOPCKOro 1 HazeMHoro 6asmpoBaHua (BKNoYas CTpaTernyeckyto aBiu-
aluio) NPoM3BeET COKPYLLUTENbHOE BO3AENCTBME MO CTPATErMYECKNUM,
onepaTvBHbIM U TAKTUYECKUM CTOPOHaM 60eBOii MOLLM NPOTUBHUKA.

«MOPCKOWM LU T»:

BCEOBLUAA TAPAHTUPOBAHHAA OBOPOHA

PaHee BMC 06bi4HO 3awyuwianyt cobcTBeHHO 0T U MOPCKUE KOMMY-
HUKauuu. byaywme BMC gomkHbl pelwatb 3HaunTebHo Gonee wupo-
KWi1 Kpyr 060pOHUTENbHBIX 33/1a4, MPWAAB UM HaCTynaTesbHbIiA XapakK-
Tep. «MopCKOW WKUT» BbIXOAWT 3@ PaMKM TPaAULMOHHON 060POHbI 1
AOMKeH ObiTb cnocobeH obecneynTb HaUMO CTpaTerMyeckoi o6opo-
HOW M 3aLMLLEHHBIM MOPCKUM TEATPOM BOEHHbIX AeACTBUIA.
«MopcKoi wmut» obecneynt HalmM HaLMOHabHble UHTEpeCchl CBOE
rno6anbHoi 060pOHUTENBHOI MOLLbO, 0CHOBAHHOI Ha KOHTPOIE MOp-
CKOrO NPOCTPaHCTBa, NepesoBom 6as3npoBaHun 1 rnobansHol passe-
JbIBaTeNIbHOM CETU.

3T KOMMNOHEHTbI JaflyT HaM BO3MOMXHOCTb YCUMAWUTb HaLMOHANbHYIO
060pOHY, rapaHTMPOBaTh AOCTYN HALIKMX YAAPHbIX CUA K NPUBPEXHBIM
BOZiaM NPOTUBHMKA U BbIABUHYTb Hally 060POHUTENbHYIO MOLLb BryOb
ero Tepputopun. OcHoBOW 3TUX AeiicTeuii byayT uHbopmaumuoHHoe
NPEeBOCXOACTBO, 06WMPHAsA PA3BETBNEHHAs CETb PA3BeAKM U MaHEB-
peHHble cunbl «Mopckoro 6asnpoBaHus». HauuoHanbHas o6opoHa
aKkKkymynupyer B cebe ycunusa BMC nepegoBoro 6a3upoBaHus BmecTe
C ApYrMMM poAamm BOMCK, rpaaaHcKux ciyxb 1 passegku. Bmecte ¢
HefaBHO co3aaHHbiM CeBepHbIM KOMaHLOBAaHMEM Mbl BbISIBUM, MpPoO-
cnepym 1 nepexsaTMm CUibl MPOTUBHMKA 3aA0NM0 A0 BO3HUKHOBEHUS
yrpo3bl Hawwemy OteyecTy. [leiCTBMA HALLMX CUA 1 CPEACTB Ha nepeao-
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BnusHne «Mopckoro wurta»:

® 3auMTa 06bEANHEHHBIX CUN U COIO3HUKOB Ha Gepery;

e obecneyeHne HenpepbIBHOM BO3MOXKHOCTY MOPCKOW TOp-
rOB/IN, COBMECTHOTO CTPOUTENHCTBA U BeAEeHMA BOEHHbIX AeN-
CTBUIA;

e obecneyeHne pacliMpeHns HaluMoHanbHON 060POHbI NO-
CpeACTBOM NepenoBoro 6asnMpoBaHus U rnobanbHol passe-
NbIBATE/IbHOW CETU;

e obecneyeHne MeXayHAPOAHOM CTabUbHOCTY 1
6e3onacHocTy.

Bo3moxkHocTu «MOpCKOro LWuTan:

e obecneyeHne HagEXHON HaLMOHANbHON 06OPOHbI;

® [JOCTVDKEHWE NMPEBOCXOACTBA HAa MOpe/NpUBpeMHbIX aKBaTO-
pusx;

e obecneyeHue MPO TeaTpa BOEHHbIX AEICTBUIM;

® NoBbilIeHVe 60EBOI MOLLM YAAPHbIX FPYNMUPOBOK.

byayuwme TexHonornu «MopcKoOro wmuran:

® rno6anbHble 06bEAMHEHHbIE CUCTEMbI PA3BEAKM U CBA3N;
® Haf&KHble KOHTPMEPbI MPOTUB MUHHOM OMACHOCTY;

® CpencTBa KOHTPO/Is MHOTOCEPUIAHOTO 060pyA0BaHMS;

® nepcnexTUBHble GOPMbI KOpryca;

® NyYKOBOE, Na3epHOE BbICOKOIHEPTETUYECKOE OPYIKNE;
® aBTOHOMHbIE 6eCcnnAoTHble Pa3BefbiBaTebHO-YAAPHbIE
annaparbl;

® 06las KapTHa NOABOAHON 06CTaHOBKM (cpeaa, uenn);
® e[MHasA KapTMHA BO3ayLLHOM o6cTaHoBKY (Lenw);

® KOOPAWHWPOBaAHWE NMPOrPaMM BOOPYKEHNS;

® pasBeTBNEHHAs rnobanbHas cuctema MPO.

NocnepnoBatenbHOCTb AeNCTBUI «MOPCKOrO WuTax:

® MaKcUmanbHoe paclumperne 60eBOro NpoCTpaHCTBa;

e passeptbiBaHue MPO TeaTpa BOEHHbIX AENCTBUI B KpaTyaii-
e CPoKM;

e co3paHue obLeii onepaTMBHOI KapTuHbl Ans BBC, HagBo-
AHbIX Y NOABOAHBIX CUA;

® YCKOpEHMe pa3BuUTHA NPOrpamm Co3AaHUsA GECNUIOTHBIX an-
napaToB MOPCKOro 6a3MpoBaHus, NpeAHa3HauYeHHbIX ANA Aeil-
cTBUiA B N060I cpene;

® BJIOXEHWE HE0OXOANMbIX CPEACTB B CUCTEMbI CAMOOGOPOHbI
ANs yCUNEeHUs MOPCKOro NPeBOCXOACTBA.

BbIX pybexax 3HauuTeNnbHO NOBbICAT 6€30MacHOCTb TeppuTopun Ame-
PUKM, OHU NO3BOJAT HAM UMETb HEOBXOAMMBI PE3epB N0 BPEeMeHN ANs
Bbl6opa Hanbonee LenecoobpasHoro cnocoba pearmpoBaHus.
[lefcTBUSA NaTpynbHbIX CAaMONETOB HeperoBoi aBUaLMK U APYTHX CUA
obecneyar Haluy nosHyl 0CcBeAOMNEHHOCTb N0 06CTaHOBKe. [ina npo-
BEPKW MOAO3PUTENbHBLIX CY0B KOMaHAbl AOCMOTPA WCMOMb3YIOT HO-
Belillee obopyaoBaHve s 0BHapyXeHWs KOHTpabaHAHbIX rpy30B
BU3yanbHbIMW, XMMUYECKUMW U pagmonornyeckummn metogamu. BMC
nepefoBoro 6a3vMpoBaHusA Takke NpUMyT yyactue B 3awute OTeye-
CTBa, NOpaxas BOCX0oAsLMe Ha cpeaHeit hase banamctuyeckme pake-
Tbl (KOrga oHY Hambonee ysA3BMMbI ANS NEPEXBATA).

B 3710 e Bpems Hawwm [JIAPB, BoopywEHHbIe pakeTamn «TpangeHT»,
GYAyT CKPbITHO NaTPyNMpPOBaTh N0 BCEMY OKeaHy, 06ecneynBasn mepbi
CTpaTernyecKoro caepunBanuns. ITM cTpatermnyeckme pakeToHOCL bl AB-
NAOTCA MOLWHbIM (DaKTOPOM AAEPHOr0 YCTPaLIeHWA NOTeHLMaNbHbIX
arpeccopos, cnocobHbIX npumeHuTs OMIT.

LleHTpom KoHuenuuu «MopCKOro WuTa» ABNAETCA [OCTUMHEHUe

JNEXTPOHHbIE KOMIMTOHEHTBI [UTA CRELHANbHBIX NPHMEHEHHH
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XV MEXAOYHAPOOHBIN ®OOPYM

BbICTABKU ¢ KOH®EPEHLIUU ¢« KPYIJIbIE CTOJIbl e BUPXA OEJIOBbIX KOHTAKTOB

O JleHonéiio

AVWPEKLUA BbICTABKU: +7 812 325 6778/79
promexpo@lenexpo.ru, rospromspb@mail.ru

WWW.promexpo.lenexpo.ru
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Sea Basing

Freapisng Dpcratisal
| ey Brmem 15 pn

npeBoCcxoacTBa B 60eBOM NPOCTPAHCTBE, 0CO-
6eHHO Ha nepefoBOM TeaTpe. boeBble Kopab-
M npubpexHoro nnasaHua (LCS), camoné-
To1 APN10, BIJIA, MNA co3gagyT U coxpaHaTt
ornepaTvBHOE MPEBOCXOACTBO, B TO Bpems
KaK yaapHble caMonétbl Mopckoro 6asupo-
BaHWA, HApAAY C BbICOKOTOYHbIMU AaNbHO-
GOMHLIMM paKeTamu, AOCTUIHYT rOCMOACTBA
B BO3/yLIHOM npocTpaHctse. C UX NOMOLLbI0
Mbl CO3A3IMM TPaHMLbl Halleid Ge3onacHo-
CTW, BbIABUHYTbIE flaNeKo B ryGuHy TeppuTo-
PUN KPU3UCHBIX PAaNoOHOB, HACTONLKO rny6o-
KO, YTOObI 6bITb rOTOBbIMI 3a6NaroBpeMeHHo
YHUYTOMUTL TPYNMNUPOBKM CUN MOTEHLMaNb-
HOTO NMPOTMBHMKA, YrpoXatoLuMe HaWmUm UH-
Tepecam.

[ns pacwupeHHoin permoHanbHoi MPO 6yayT
1CMOMb30BaHbl paKeTbl «CTaHAapT» HOBOMo
NOKONEHWA C AaNbHUM pajuycom AencTBUs
1 MOAepHU3npoBaHHble camonétsl [IPJ10 E-2
«XOKKam».

BaXHOCTb BHeApPEHUs NepPCneKTUBHbIX pa3pa-
60TOK «MOpCKOro WKTa» ANA 3alnTbl HaLUK
HUKOra elle He Gbina CTOMb 3HAYUMON, KaK
B HacTosllee Bpems, T. K. TONbKO HOBellmne
BUAbl BOOPYMEHWIA W MNepefoBble TEXHO/O-
TN BeayT K JOMUHUPOBaHMIO Ha 60eBOM Npo-
cTpaHcTee. B utore «MOpPCKOW WWUT» NOBbICUT
KOHTPO/b Hafl KPU3WCHBIMM CUTYALUAMM, 3a-
LWWTUT COIO3HbIE U 0ObEANHEHHBIE CUMbI Ha
Gepery 1 obecneunt Hawwy nobeay Hag Nto6bIM
BParom, NpegocTaBuB HOBOE MOLYHOe cped-
CTBO Be/leHMsl BOMHbI B 3TO ONACHOE BPEMS.

«MOPCKOE BASUPOBAHMUE»:
OBbEANHEHHAA ONEPATUBHAA
HE3ABUCUMOCTb

OnepatusHas rMbKocTb 6bina U ocTaeTcs Oc-
HOBOW ycnexa B BOeHHOM dene. «Mopckoe

6a3vpoBaHune» ABNSETCA OCHOBOW 3aLMTbI 1
HanageHus, aenaa «Mopckon ygap» n «Mop-
CKOW LWMUT» peanbHOCTbIO. [TOCKONbKY NOTeH-
LMaNbHbIA MPOTUBHUK CTPEMMUTCA OBNaAeTb
unn Bnageetr OMI, Bo3HMKaeT Heobxoam-
MOCTb CHU3UTL ya3sumocTb BC CLUA nocpeg-
CTBOM pacluiMpeHus konnyectsa 6e3onacHoix,
MOGBUABHBIX MOPCKUX 633, CONOCTABUMBIX MO
KayecTBy W ypoBHIO obecrneyeHns ¢ bepero-
BbIMM Hazamu.

CeTb paccpefoToyeHHbIX MOpCKUX 6a3 byaer
COCTOATb M3 MHOTOYUCAEHHBIX NAaTHopM,
BK/IOYaA aTOMHble aBMAaHOCLbl, MHOrouene-
Bble 3CMVHLbI, NOJBOAHbIE NOAKM CO CMeLiHa-
30M A1 MOLYHOM NOAAEPHKM 06beANHEHHBIX
aencreuin. Mopckoe 6asmpoBaHue yckopsiet
pa3BEpTbIBaHWE 3KCMEAMLMOHHBIX CUA, Noj-
rotaenueasn CLUA K pelwntenbHbIM AeACTBUAM
B Nepuoj kpusunca. Ctpaternyeckme MopcKue
nepeBo3ku ByayT UMETb rNaBHOE 3HAYeHUE |
1rpaTb peLuaioLLyto poib BO BPeMA KPYNHOro
npubpexHoro KOHMAMKTA. Ans peLleHus 3Toi
3agauu byayT nocTpoeHsl HoBble BbICTPOXOA-
Hble TPAHCMOPTa, KOTOPbIM HeobGsA3aTeNbHO
3ax0AuTb B MOPT ANA pas3rpy3ku. B pesynbrate
MX UCMONb30BAHMA Mbl LOCTUTHEM 3HAUUTENb-
HO Bonblueit cBo6OAbI ONEpPaTUBHOrO MaHEB-
pa cunamu.

Onepauun B XXI BeKe AOCTUrHYT Gonbluein
addekTBHOCTM 6narogaps yCKOpeHHOMY
PasBUTUIO CUN U CPeacTB 06beAUHEHHOTo
marepuanbHo-TeXHUYeCKoro obecrneyeHus.
Mopckoe 6asuposatue cun MTO gomkHO
AaTb HaM BO3MOXHOCTb MOBLICUTb UX Goe-
BYIO YCTOMYMBOCTb M CBOGOAY onepaTuBHO-
ro MaHéBpa. ITOMY O/IKHbI CNOCOBCTBOBATL
Bce nporpammsl BMC. B wutore npowuson-
LET nepexop, ot 6eperoBoro 6a3MpoBaHna K
MOpCKomy!

STRATEGY

Bnuanue «Mopckoro
6asupoBaHusa»:

® Co3jaHve npeaBapuUTeNbHbIX
YCNOBWIA /1 HEMEeAIeHHOTO
pasmelleHus cun;

e 06beanHeHe BCEX BUAOB
obecneyeHunsa BMC;

® MaKCMManbHOE MEXAyHapoa-
HOe COTPYAHWYECTBO ANA COo34a-
HVA 61aronpuATHOIO pexuma
N5 pa3BEpTbiBaHUA U 6a3npo-
BaHWUA HaLWNX CU;

® CNoco6HOCTb K GbICTpOMY
onepatvMBHOMY MaHEBPY;

® yMeHblUeHWe 40 MUHMMYMA
onepaTtMBHOMN 3aBUCMMOCTU OT
6eperoBoii MHbPaACTPYKTYPbI.

Bo3moxxHocTn «Mopckoro
6a3upoBaHuA»:

® MPOCTPaHCTBEHHOE pacnpe-
neneHne o6beJUHEHHBIX CU Ha
Mope;

® coBMelleHue yaapHom n 06o-
POHUTENBbHOW MOLLM;

® 06beanHEHHOE KoMaHaoBa-
HUe 1 ynpaBfeHue;

e 06beANHEHHOE MaTepuanbHO-
TexHuYyecKoe obecneyeHue;

® CBOEBPEMEHHOE U YCKOPEH-
Hoe pasBEpTbiBaHMeE CUI.

Byayuiue TexHonorun
«MopcKoro 6a3upoBaHusa»:

® 06beANHEHHOE PYKOBOACTBO
MOPCKUM 6a3npoBaHnEM;

® BO3MOXHOCTb NepebpocKu TA-
ENON TEXHUKMN;

® BO3MOXHOCTb ObICTPON TPaHC-
NOPTUPOBKU CUM U CPEACTB Mo
TeaTpy BOEHHbIX AeNCTBUN;

® HOBble CMoco6bl BepPTUKab-
HOW JOCTaBKU;

® obbeanHéHHoe MTO;

® pasmelleHME INYHOTO COCTa-
Ba Ha POTaLMOHHOI OCHOBE;

® MexayHapojHas ceTb pac-
npeaeneHus cpeacts obecne-
yeHus.

MocnepoBaTenbHOCTb AENCTBUN
«MopcKkoro 6asupoBaHus»:

® ucnonb3oBarb (Be3ge, rae
MOXHO) NpenmyLLecTBa cui
MOpPCKOro 6asnpoBaHus;

® pasBMBaTb HOBble TEXHONOIUM
C LeNblo YMeHbLIEHNS 3KCNaya-
TAUMOHHBIX PACX0A0B;

® ccnefoBaTb HOBblE KOHLEN-
umn n nnatdopmsl.
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«POCCHHCKAA BbICTABKA BOOPVIKEHMA.
HuHun Tarun-2011 8-11 centadpa 20111,

HHKHETATHNBCKMA
FOCYQAPCTBEHHBIK
AEMOHCTPALMOHHD-
BOOPYXMEHMWA W
BOEHHOW TEXHHKM

AAESE

(3435) 43-90-11, 47-53-28

e-mail: gdve@ntiim.ru

WWW.ntiim.ru

FORCENET: EAUHAA CETb OBbEAUHEHHbIX CUN
ForceNet cnyxut cBA3ylOWMM 3BEHOM, coefuHAWMM «Mopckon
yaap», «Mopckoii wut» 1 «Mopckoe 6asupoBaHue». ITO apxuTek-
TYPHbI KapKac Ans BOMHbI HAa Mope B BeK MHGOpPMaTUKK, onepaTus-
HasA KOHCTPYKLMA, COeAMHAIOLLAA BOMHOB, AATYMKM, KOMaHAOBaHNE 1
ynpaeneHue, nnatopmbl 1 BOOPYIKEHUE B e4uHble GOEBbIE CUbI.
ForceNet npepcraBnsiet co6oil 06LLy0 apXUTEKTYPY Ans 06bearHeHNS
cuctem, dyHKUMIA 1 3aaa4. OHa No3BonseT Hambonee NoNHO pacnpepe-
nuTb 60eBYI0 MOLLb.

MpumeHss obLwmin cucTeMHbl noaxod, ForceNet passusaer o cosep-
WweHcTBa 06beiNHEHHbIE BO3MOXHOCTY. Clofja BXOAsAT: UHOpMaLMOH-
Has 06paboTka v hyHKLMM KOMAHAOBAHUsA 1 YpaBAeHuns; MHTerpauus
pasBesKy, HabnaeHNA U NCCNeaoBaHNA AN BbICTPOro HaLenMBaHKA
1 manespupoBaHus. ForceNet Takxe noBbIWAET 3HAYEHNE YenoBeYe-
CKOro daKTopa B pa3BuTM NepefoBbIX TEXHONOTWA.

CerogHA NpPOMCXOAMT NPOLLECC CO3LaHUA e HON CETU OnepaTMBHOIO
ynpaBneHna cunamm OT 3aMbICna K BbINOsHeHMo. lpexye Bcero, BHU-
MaHue ByfeT COCpPefoTOYEHO HAa OObEAMHEHUM CYLLECTBYIOLLEN CETU
AATYNKOB, CUCTEMbI KOMAHAOBAHMUA U KOHTPONA.

BCEOBBEMJIIOWAA KOHLENUWANA ,D,EVICTBVIVI
(BKA)

[nsa 3awuTbl Xu3HeHHbIX MHTepecoB CLUA mbl JOMKHbI CBOEBpeMeH-
HO NpeaoTBPaTUTb, 0GHAPYKUTL U YCTPAHUTDL NtoBbIE Yrpo3bl — KaK pe-
rMoHaNbHble, TaK U TpaHCHaLMoHanbHble. «Mopckas molub XXI» bynet
ocyuiecteneHa yepes Bceobbemniowyio KoHuenuymio aencrsuin (BKA),
KoTOpast oBecneynT Hallei CTpaHe WUPOKO pacnpeaenéHHylo B npo-
CTpaHcTBe 60EBYI0 MOLLb, CKOHLIEHTPUPOBAHHYIO Ha pa3fnyHbIX Boe-
BbIX nnatdopmax.

VimeHHo BKJ, Gyper cnocobHa paccpepsotounts 60eByto yaapHyo
MOLLb, CO34aB JONONHUTE/bHbIE HE3aBUCUMblE ONepaTUBHbIE Fpynmbl,
AeicTByloLLME NO BCeEMY MUPY. Takoe NoBbllleHe 60eBoi MOLLY BO3-
MOXHO 6narofiaps TEXHONOMMYECKUM HOBOBBEAEHUAM, B KOPHE MEHS-
foLMm noteHuymran Hawwmx HK, NMJ1 1 camonétos v co3gatoLm 60nbLuni
60eBoit 3thdekT.

B utore Hawu BMC cmoryT pearmpoBatb OAHOBPEMEHHO Ha LWUMPOKUI
Anana3oH KOHMMKTOB no Bcemy mupy. Ans atoro BKJ ncnonb3yert rub-
KYI0 CTPYKTYPY, BKNOYAIOLLYIO:

® aBuaHocHble yaapHble rpynmbl (AYT), obecneymnBalolime BECh CNEKTP
ornepaTvBHbIX BO3MOXHOCTEN U nopfepxuBaolme 6oeBylo Mollb
BMC;

® 3KCMeAMLUMOHHbIe yaapHble rpynnbl (AYT), cocToAwmne U3 fecaHTHbIX
AexypHbix rpynn, nogkpennénubix HK v MJ1. JaHHble rpynnbl ocyuie-
CTBAT 3aAaun «MopcKoro yaapa» B MeHee yrpoxatolieit 06cTaHOBKe
(cpege). PaspabatbiBaemble ans YT HoBble nnatdopmbl byayT npegHa-
3HayeHbl Ans peanusaumu 6onee MoLLHOro 60eBoro NoTeHLYMana;

e rpynnbl 6oesbix kopabneit (NBK) MPO, KoTopble ynyywar mexayHa-
poaHyto cTabunbHOCTb, obecneyms 6e30NacHOCTb COIO3HMKAM U 06be-
OVMHEHHBIM cunam Ha bepery;

® cneuuanbHo moauduupoBaHHbie N1 «TpaiaeHT», KoTopble obecne-
yar BCceobbemioLLyio 6OeBYI0 MOLLb CBOMMM KPbINATLIMU PaKeTamu;

® COBpEMEHHbIN NepeaoBoii 3LIENOH CyA0B CHAGKEHMUs C NOBbILIEH-
HbIMW BO3MOXHOCTAMM.

[Ons BKJ, Tpebyetcs ot 13 375 Kopabneil, YTo NOBbICUT Hally yaap-
HYI0 MOLLb 3@ CYET e& NPOCTPAHCTBEHHOTO PACLUMPEHUA C HbIHELIHMX
12 60eBbIX aBMAHOCHbIX rpynn (13 cun GbICTPOro pearpoBaHns) 4o
12 AVT, 12 3YT, mHorouncneHHbix FBK MPO 1 nogBoaHbIX pakeToHoc-
LeB.

3T rpynnbl 6yAyT AMCTBOBATL HE3ABUCMMO MO BCEMY MUPY ANS NPOTH-
BO/I€CTBMA TpaHCHaUMOHaNbHbIM yrpo3am. OHK 6yayT chopmmupoBa-
Hbl B 3KCMEAULMOHHbIE YAAPHbIE CUNbI — «30/10TO 06pa3eL» BOEHHO-
MOPCKOW MOLLMU.

STRATEGY

BnusaHnue ForceNet:

® coefMHEeHNE BOMHOB, AaTYMKOB, KOMaHAOBaHMA 1 ynpas-
NeHus, NNathopm 1 BOOPYKEHNS;

® ObICTPOE ¥ NPaBUIbHOE NMPUHATUE PeLLIEHUI;

® eavHble 3HaHUA AN AOMWHMPOBAHWA Ha 60EBOM Npo-
CTpaHcTBe.

Bo3moxxHoctu ForceNet:
® e/VHOEe KOMaHLO0BaHve 1 ynpasneHue;
® AMHaMW4yHaa W pasBeTBieHHan cetb IBM.

Bnusaxue BK/:

® LMPOKO pacnpocTpaHEéHHas, MONHOCTbIO pa3BeTBAEHHANA
6oeBas mMolyb Ans obecneyeHns 06bearHEHHbIX onepawuii;
® yNyylleHHble MaHEBPEHHOCTb M pearMpoBaHue;

® lleneHanpasNeHHOCTb, obecnedvBaiollas peaxuulo Ha
KPU3UCbI 1 pelunTensHyto nobeay.

Bnusaxue «MopcKkoro onbita»:

® MOCTOSHHbIA NPOL,EeCC HOBOBBEAEHW;

® YCKOPEeHHOe pa3BuTMe Nen N TEXHONOTni;
® ynyylweHHoe CooTHolweHuWe Wwraba/dnoTa.

Bnusnne «Mopckoro BonHa»:

® OCTOSAHHBIN NPOdeCcCUOHaNbHbIA POCT U Pa3BUTHE;

® yIyYLIEHHbIA OTOOP M KnaccuduKaums;

® VHTEpPaKTWBHasA, OCHOBaHHasA Ha Beb-uHTEpdeNce, CTUMYNN-
poBaHHas cucTemMa HasHa4yeHu;

® 06beAVHEHHbIE B CETb, CUbHO BO3ZENCTBYIOLLME YYEHNA.

BnusHue «Mopckov npeanpuMMymMBOCTU»:

e 6onbluas 3thHEeKTUBHOCTb;

® 0TKa3 OT HECYLLeCTBEHHbIX hYHKLNIA;

® BOIiCKOBas peopraHu3aums;

® yCUNEeHHbIe KanuTanoBOXKeHNUs B 60eBO NoTeHLManN.

ITOT PacCPefOTOUEHHbI U onepaTMBHO MOGUAbLHLIA GnoT (Kak YacTb
06beanHEHHbIX cu) byaeT HecTv 6oeByio MOLLb, HEOBXOAUMYIO ANS Ha-
LIMOHaNbHOM 3almThl. Mcnonb3oBaHue 3dEKTUBHBIX CUN MOPCKOTO
6a3vpoBaHus GyAeT LeHTPaNbHLIM MYHKTOM KaX/0ro BOEHHOTO nnaHa.
3TU CUNbl MOTYT NPEACTaBAATL aTaKyloLLyio 1 060POHUTENBHYI0 MOLLb
no Bcemy 60eBOMY NMPOCTPAHCTBY. ITOT Q0T XXI BeKa CMOXeT Hemeq-
NIEHHO MPOTMBOCTOATb HEOXMMAAHHON yrpo3e M3 NioboN TOYKM MUpa.
BK/[l noBbICUT yAapHyld Mollb M MAHEBPEHHOCTb, YNYYlWMUT pea-
rMpoBaHue.

PEAJIU3ZALUUNA HALLIEFO NPEACTABJIEHUNA

Mbl pa3suBaem «MopcKoii yaap», «Mopckoi wum» u «Mopckoe 6a3u-
poBaHue» yepe3 obecnedyeHne TpUagbl OPraHU3aLMOHHbIX NPOLLECCOB:
«Mopckoii onbim» (Sea Trial), «Mopckoit Boun» (Sea Warrior) n «Mopckas
npeanpuMmunBoCcTby» (Sea Enterprise). 3T MHWLMATVBbI NO3BONAT YCKO-
puTb pa3suTie 60eBbIX cnocobHocTel doTa.

«MOPCKOM OMNbIT»: MPOLECC HOBOBBEI],EHI/IIZ
Hawwn nNpoTMBHWKM CTPEMATCA HalTU HOBble 3(EKTUBHbIE METOADI
60opb6bbl C HaMK. YTo6bI ONepeanTb HaLUX BPAroB, Mbl JO/KHbI 6bICTPO
OCYLLECTBUTD KOHLLENLMIO U YCKOPUTb TEXHONOTMYECKOE pa3BUTUE, KaK
MOXHO CKOpPEE MOBbICUB BO3MOXHOCTU HaLLMX MOPAKOB.

BMC HaumHatotcs ¢ dnota, «MopcKom onbiT» Toxe. KomaHayowmi, Ko-
mangoBaHve BMC CLUA BbICTynAT B poiiM MCMOAHUTENBHOTO NpefacTa-
BUTENA N0 «MOPCKOMY OMbITy», BMECTE C KOMaHAYIOWMMU 2-r0 U 3-T0
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¢noToB oTBevas 3a passutue «Mopckoro yaapas, «MopcKoro wurax» u
«Mopckoro 6a3upoBaHus».

KomangoBaHne BMC no BoeHHbim paspabotkam (Navy Warfare
Development Command, NWDC) GyaeT cornacoBbiBaTb MOPCKME UC-
MbiTaHWA WU OTBEYATb HenocpeAcTBeHHO KomaHayiouemy, KomaHao-
BaHuio BMC CLLUA. PaboTas HenocpeacTseHHO ¢ GhoTamu, LieHTpamm
no PasBUTUIO TEXHONOMMI, HayuHbIMK Kpyramu, NWDC cnocobersyer
YCKOPEHHOMY Pa3BUTUIO HOBbIX UAEW 1 TEXHONOTWIA.

MpoLecc MOpCKUX UCMbITaHMIA NOAHUMET 6oeBble cnocoGHOCTM hnoTa
Gnarogaps 3heKTUBHbIM CTapPaHUAM ThICAY TANAHTAMBLIX U IHEPTUY-
HbIX 3KCMepTOB (BOEHHBIX W rpamaaHCcKux), caywawmx 8 BMC. Pa6o-
Tasi BMecTe, OHM BonnoTaT «MopcKyio molb XXI» B peanbHyto Xu3Hb.

«MOPCKOW BOUH»: DUHAHCOBAA NOAAEPKKA
JINMHOI0 COCTABA

Mporpamma «MopPCKOI BOMH» [OMKHA MPUBECTU K NMOBbILLEHUIO Kaye-
cTBa CAyXObl, pocTy npodeccroHanmsma Halwmx niogein. OHa cTaHeT
0CHOBOI! 60eBO 3hdeKTMBHOCTM Bnaroaaps NOBLILLEHWIO MacTep-
ctBa (Tam, rge 310 HEOOXOAMMO, W B HyXHOE Bpems). [laHHas npo-
rpamma 6yaer 3aHUMaTbCA MOATOTOBKON Npo(eccuoHanoB — BbICO-
KOKNACCHbIX MacTepoB, HEOOXOANMbIX ANA YCMELIHOTO BbIMOAHEHUS
3ajay. PyKoBOAUTb Nporpammoii GyayT HayanbHWKW YnpaBneHus no
NUYHOMY COCTaBy W KOMaHpoBaHue no o6pasosarenbHoOi U 6oesoit
NnoJroToBKe.

TpaAnuUMOHHO HalM Kopabnu nonaranuch Ha Honblume IKMNaxK, YTo
NO3BONIANO BbINONHATL onpefenéHHble 3afaun. CeroaHs y Hac maet
MpoLecc pasBuUTUA HOBbIX BO3MOXHOCTEN M Nnatopm C Lenblo [o-
CTWYb HOBbIX BbICOT B TEXHONOMMWM U COKPALLEHWUA NNYHOro CocCTa-
Ba. JKUNaXu CoBpeMeHHbIX BoeBbix Kopabnei NpeAcTaBAsOT coboii
KOMaHZbl BbICOKOKNACCHBIX CMELWannCcToB, COBMECTHO YNPaBAsioLynx

CNOXHENWMMMU B MUpe cucTeMamu. Mo Mmepe COKpalleHWs KMnaxen
Mbl BCE 60/bLue Oyaem HY¥AATbCA B BbICOKOOOPA30BaHHbIX M OMbITHBIX
MOpsKax.

KnioueBbiM (haKTOpOM Hallero npejcraBiAeHWs ABNAETCA MacCcoBOe
npuobLieHne Halmx Niofei K AONToCpoYHOMY 06ydeHuto. YTobbl Ha-
YaTb PEBOJIOLMOHHbIE U3MEHEHUs B 0ByyeHWU/NOArOTOBKe, B uione
2001 roaa Gbina opraHuoBaHa nporpamma «3Jkcenb OC» (Task Force
EXCEL - «CoBeplUeHCTBO Yyepes Hally NpUBEpHEHHOCTb K 06pa3oBa-
HUIO 1 06YyYeHMIOn), KOTOpas NPUBELAET K Npeobpa3oBaHMAM B TEXHO-
noruu, cuctemax u nnatdgopmax 3asTpalHero ¢iota. Hawa uenb —
YCKOPUTb NPO(ECCMOHANbHBLIN POCT HAWMX MOPAKOB, YAYYLWUTb WX
06y4eHne 1 INYHbIE KayecTBa.

[Jpyrym BaxHbIM Wwarom K «MopcKoMy BOUHy» ABAAETCA NpoeKT «Ceny»
(Project SAIL — «[ponaraHaa 4Yepe3 MHTEPAKTUBHOE ynpaBfieHuey).
[aHHbin npoekT npueeaér BMC K MHTepaKTUBHOW NPOrpeccuBHON Cu-
cTemMe pacnpefieneHus, BKIOYAIOLeNA rapaHTMpoBaHHoe obyyeHue
KBaNMULMPOBAHHOTO NepcoHana, He umeroLLero othuLLepcKoro 3Ba-
HUA, Ha3Ha4YeHWe B IKMUNaxU, NyGInKaLumMo BaKaHCUi B IHTepHeTe, UH-
(hopMaLMOHHO-CNIPaBOYHYIO CYIKOY M pacluMpeHHyio NoapobHyto npo-
naraHfy Ha MecTax. 370 No3BOJMUT HALIMM MOPSIKaM NpUHUMaTL 6onee
060CHOBaHHbIe peLleHns npy Bbibope ux byaylleit Kapbepsi.

Hawa uenb — co3gatb BMC, rae Bce MOpAKW — A€ACTBUTENBHOMN CIYHK-
Obl 11 3anaca, Ha Boe 1 Ha cylwe — Gbian Gbl NOArOTOBAEHbI 1 0BYYeHbl
CaMbIM COBPEMEHHbIM 06pa3oMm fi/1si NONHOMO PeLIeHNs CBOMX 3a4au.

«MOPCKAA NPEANPUNMYUBOCTDb»:

PECYPCbI BYAYLLEIO ®JIOTA

OfHa U3 BaXKHEMIMX 3afiay HbIHEWHEro BPEMEHW 3TO M3biCKaHWe M
Bbl€NI€HNe CPeacTB Ans pekanutanuzaumm BMC. YToObl MOBbICUTbL
Hally CNnocoBHOCTb BLIABAATL U MOpaXaTh NPOTUBHUKA, HYXHO 3ame-
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HUTb 060PYAOBAHME IMNOXM «XONOAHOMN BOWHbI» 6OEe COBPEMEHHbIMU
AaTynKamm, BOOPYKeHNeM, N1aThopmMammn 1 KOMNbIOTEPHBIMU CETAMU.
KnioueBas ponb 3aecb otBoautcs «MOPCKOM NpeanpuMMynBOCTU»
noz PYKOBOACTBOM 1-ro 3amecTutens HavyanbHuKa wraba BMC. 3ageit-
ctBys wWrab BMC, komaHgoBaHue paspaboTKy CUCTEM BOOPYHEHMUS U
dnoT, «MopcKkas npeaAnpUUMUYMBOCTb» NO3BOMNUT YNYYLIUTL OpraHu3a-
LIMOHHBI NOPAJOK, NepecMOTPETb AeiCTByioWMe TpeboBaHUs, € TeM
ytobbl NpMOGpecT Heobxoaumoe obopyaoBaHue Ans npeobpasosa-
HMA Hawwmx BMC.

Hausbicwumnii npnoputet ans BMC — onepaTtiBHoe npeBOCXOACTBO, N03-
TOMY OCHOBHas 60€eBas NoAroToBKa Hanpas/ieHa Ha NoBbILEHE YPOB-
Hf TAKTUYECKOro mactepcTBa. OueHb BaXHO, YTO HaLLKM KOMaHAMPbI No-
HUMAIOT BCIO 3HAYMMOCTb [€N0BbIX HABbIKOB. [103TOMYy Mbl CO3AaéM
ceTb 06pasoBartesbHbIX YCiyr, 4T06bl 06Y4NTL HALIMX KOMAHAMPOB Ae-
JIOBOMY PYKOBOACTBY, HaBblkam B 6u3Hece U GUHAHCOBOM fJiene, UH-
(hOpPMaLMOHHbIX TEXHONOTUAX.

Bonbluoe 3HaueHVe MMeeT Bo3pocLuas nHTerpaums B BC, Hanpumep
BMC v M. Peanusyemblii Ha NpaKTUKe NiaH 06befMHEHNA TaKTH-
yeckon aBmaumn BMC n Ml c3KOHOMUT MUANMAPAbI [ONNAPOB, YCU-
JINT ONMepaTVBHYI0 COBMECTUMOCTb U 6oee NoNHO 06bEAVHNT yCU-
QNS HALWKX Noaeit. NpuMmepammu UHTErpaLum cnyx6 MoryT CyXuTb
Mporpamma rny6oKoBoAHbIX 06beANHEHHBIX CUCTEM Beperosoii ox-
paHbl, 06beanHEHHbIe onbiTbl BC CLUA Ha BbICOKOCKOPOCTHbIX CyAax
WM HOBas efMHas pa3BejpblBaTeNbHas CTPYKTYpa, 06beauHEHHas
¢ cunamu M. PaboTta no vHTErpaLum JomKHa He NPoCTo NpoAon-
aTbCs, OHa AOMKHA BbITb paclumpeHa. CIKoHoMNEeHHble Gnarogaps
«MopcKoin NnpeANpMUMYNBOCTM» CPEeACTBA CbIrPaloT BaXHYIO Pob B
npeobpasoBaHum BMC B HoBble cunbl XXI BeKa ¢ NoBbilleHHO 60-
€BOW MOLLbIO.

HALLUE NPOABUXEHUE BITEPEZII

XXI BeKy onpenenéHHO CBOMCTBEHHbI yrpoatolias HecTabunbHOCTb
1 KOHMAMKTLI. B 3TOM Henpeackasyemom mupe BC 6yayT Boctpebo-
BaHbl AN1A 3aLLMTbl OT PA3HOr0 poja yrpos.

«Mopckas molb XXI» — 3T0 Halwe npeAcTaBieHne O TOM, KaK Ha-
LLeNTb, OpraHnM3oBatb, 06beanHUTL 1 NpeobpasoBatb Hawu BMC
B COOTBETCTBMU C rpaayLLMMM NnepemeHamu. Ham npuaetca fonro u
HanpsKeHHo pabotatb, YT06bI AOCTUYL 3TOM Uenu. OHa rnobanbHa
no macLutaby, Tpe6yeT NoNHOTO eAUHEHNSA B BbINMONHEHUM U NOHO
oTaauu ans npeobpasoBaHus. bnarogapsa e ycunuealotcs v pac-
LWIMPAIOTCA BaXHble COCTaBAAOLWME, NPOBOANMbIE APYTMMU BUAAMU
BC: ynap Ha aanbHem paccToAHMM; BCEOXBaTbIBAOLWLAsA pa3BeaKa 1
HabnofeHne; MaHEBPEHHAsA IKCNEANLLMOHHAS BOMHA W NETKUE Ha-
3eMHble BOWCKa — BCE 3TO AOMKHO MaKCMManbHO NOBbICUTb 60EBYI0
MoLLb 06beANHEHHON KOMaH/bI.

«Mopckas molb XXI» Byaer no-HOBOMY MCMONb30BaTh HblHELWHUe
BO3MOXHOCTM U B KpaTyailuMe CPOKW BHEAPATb WHHOBALMW ANA
C03AaHunA HecoKpyLwmnmbix BMC.

OcHoBHble HanpasieHus pa3sutua 6oecnocobHocT BMC:

e «MopcKoii ynap» — CBEPXMOLLHbIFA yaap cun mopcKoro 6asmpo-
BaHWA, 3aANCTBYIOWMNI €AMHYIO CETb AATYMKOB, 6OEBbIe CUCTEMbI 1
BOWHOB;

® «MopcKoii wut» — rnobanbHas rapaHTMpoBaHHas o6opoHa, obe-
cneyvBaroLLan AocTyn K NpubpexHsiM Bogam U NpoaBuKeHne o6o-
pOHbI BrNYGb TEPPUTOPUM NPOTUBHUKA;

® «MopcKoe 6a3npoBaHMe» — NOBbILWEHHAs onepaTUBHas He3aBu-
CMMOCTb U obecreyeHne 06beAMHEHHBIX CUA.

Bonblure 60eBble BO3MOXHOCTU «Mopckoii mowu XXI» ycunat go-
MUHUMPYIOLLEE NOJOKEHNE HAWUX 00beAUHEHHBIX CUA Ha 6oeBOM
npoctpaHcTBe XX| BeKa, 3HauMTeNbHO NOBbIWan CNOCOOGHOCTL AMe-
PUKM 3aliMlaTh Apy3ei, AaBaTb OTNOP NPOTUBHWKY U nobemaaTtb
Bpara — Be3je v Bceraa.

STRATEGY

BbIBOJbl

1. B cBoém poknage agmupan B. Knapk, B npuHuune, o3syuun gas-
HIOK MAel JOMUHUPOBAHUA MOPCKOM MOLM B pa3pelleHun rnobans-
HbIX U pernoHanbHbix Kpu3ncos. B Hayane XXI Beka e€ aKTyanbHOCTb
NOATBEPKAAIT PEANNUU CIOKUBLLEIHCS HOBOW reonoamTMYecKoii obcra-
HOBKMU, HAKOM/EHHbI ONbIT BOOPYXEHHbIX KOH(DANKTOB KOHLa XX BeKa,
HOBble Lien W HOBas TEXHONOMWs, KOTOpble NMpeAycMaTpuBaloT 3Ha-
ynTenbHoe M3MeHeHre hopm 1 cnocoboB pelleHns 3afayn CUI0BOro
NPOABMXKEHNA HaLMOHaNnbHbIX MHTepecos CLUA.

2. [loknag B NonHOM mMepe oTpaxaer cnosa «Ecam moxews caenatb —
aenan!». IMeHHO 3TUM NPUHLMNOM PYKOBOACTBYETCA KOMaHAOBaHMe
BMC CLLA npu co3gaHum HOBbIX 06Pa3LOB BOEHHOW TEXHWUKK, B Non-
HOW Mepe NpuBeKas Ans 3T0ro onbIT hAOTCKUX 0PULEPOB, YHEHBIX W
NPOMbILNEHHOCTV B 061aCTK aBUaLum, HaABOAHOTO U NOABOAHOIO KO-
pabnectpoeHus.

3. KoHuenuwus aBnaetca pesynbTaToM OpraHM30BaHHOr0, XOPOLUO CKO-
OPAMHUPOBAHHOTO MpoLiecca aHaNUTUYECKOro OCMbIC/IEHUA NoTpe6-
HOCTEeN rocyaapcTa, CamoCTOATENbHO OMpejenuBLLero CBOK Pofb U
MeCTO («rnaBHblid NONMLEACKUIA») B PELeHU MUPOBbLIX Npobaem Ha
XXI Bek. OHa 6a3upyeTcs Ha pesynbTaTax NpaKTUYecKon peanu3alum
«Mopgenu paszsutns BMC CLWIA go 2035 ropa», KOHEYHYHO LieNb KOTO-
poit Bbipasun npesugeHt CLUA . Byw: «B HacTynuBlem Beke Amepu-
Ka 6yaerT 3aluiLeHa HOBEeALWNMY BULAMU OPYIKMS».

4. HoBas KoHLenuus Takke B NONHON Mepe oTpaxwaeT raBHbli NocTy-
nar HaumoHanbHon ctpaterum CLUA Ha XXI Bek: «KTo fomuHupyeT B Mu-
POBOM OKeaHe, TOT JOMUHMPYeT B MUPOBOI TOProB/e; KTO LOMUHUPYET
B MMPOBOI1 TOProBe, TOT camblii 6oratbii B Mipe; KTo camblit Goratblii
B Mupe, ToT foMUHKpYeT B Kocmoce; KTo gomuHupyet B Kocmoce, ToT
ynpasnser cobbituamm B Mupe».

5. Cnepyert nonaratb, 4yto CLLIA He HamepeHbl NOBTOPATL ONbIT Poccun-
CKOI nmnepumn cepeanHbl XIX Beka, Koraa nocne nobeabl Hag PpaHum-
eii B 1812 rogy k 1852 rogy eé rnaBeHcTByloWas ponb B EBpone Obina
NPaKTUYECKM NOMHOCTLIO yTPayeHa u3-3a CyLeCTBEHHOro TeXHOMOorM-
YEeCKOro OTCTaBaHUs B 061aCTU MOPCKUX BOOPYKeHWiA. Kak n3sectHo,
B 1854 rogy Poccus, ¢ 1853 roaa ywe BoeBaBLluas ¢ Typumei, oKasa-
Nach BTAHYTOI B BOOPYXE&HHOE npoTnBobopcteo ¢ PpaHumeit n Benu-
KobpuTaHueit. ITa BoiiHa 3aKoHYMNAck AN Poccum NonHbIM nopaxe-
HueMm. [NaBHble NPUYMHBI KAaTacTPOdbl, NTOMUMO OTKPOBEHHbIX OLNGOK
AUNNOMATOB W NOJUTUKOB,— 0 60/ 3HAKOMBbIE M0 NOCTNEPECTPOEYHO-
My NIEKCUKOHY CUMNTOMbI Hallero «6onbHOro obuiecTBax»: 3ameaneHune
TEMMNOB pa3BUTUsA NPOU3BOACTBA, N10X0e 06ecneyeHe BOMCK, BbIHYK-
AEHHbIX 3aHMMATbCA COBCTBEHHBIM MPOAOBONLCTBEHHBIM CHAGMEHN-
em B yuep6 60eBOi rOTOBHOCTH, CKynoe hUHAHCMPOBAHUE BOEHHBIX
nporpamm, NpPOBOMIOYKM C OCHaLLeHnemM apmun u dnota nepesoBbiM
BOOpYXEHNEM, BOMUIOLLAsA OTCTaNOCTb B BOEHHOM KOpabnecTpoeHuu.
3abBeHue 3TVX TPArMyecKrx ypoKOB MOXKET B 04epeAHON pas Chbirpath
POKOBYIO POJib B UCTOPUM HaLLero MHorocTpagansHoro Oteyecrsa.
WcTopus nmeet cBOMCTBO NOBTOPATLCA W KECTOKO HaKa3blBaTb TeX, KOrO
He YCTPamBaloT UM KTo 3a6bIBaET e€ ypoku: Ntobas, nycTb Aaxe npodec-
CMOHANbHAsA, HO NNOXO0 BOOPYXEHHAs 1 0OMYHAMPOBAHHASA, NOAYroNoa-
Has W He yCTpoeHHas B GbiTy apMus, COCTOALLAA U3 MNOXO 0OYYEHHbIX
conpar v oduLepos, xopoLua nniub Ans napagos. Mpu niobom 6onee-me-
Hee cepbE3HOM CTONIKHOBEHUM C BParom oHa obpeyeHa Ha Heyzauy.

NPUMEYAHUE

Mpu coctaBneHun CTatbu B LLENOM COXpPaHeH CTWIb U3noxeHua KoH-
uenuum «Mopckaa mouwb XXI» agmupanom B. Knapkom. B kauectse
UAMOCTPaL Ui nometeHbl Goto 60eBbIx NNAThopM, N0 KOTOPLIM B Ha-
cTosliee BPEMS MAYT aKTMBHble paboTbl CO CPOKAMU MX 3aBEpPLIEHUs
B 2010-2015 rr. Cneayet nonaratb, Y4T0 NOJHOE M3MEHeHWe 06u-
ka BMC CLLUA Ha HOBOII TeXHONOTMYeCKon 6ase NPoM3oMaET B nepuos,
2025-2035rr.
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STRATEGY

SEA POWER 21 BY AMERICAN STANDARDS

In response to the radical geopolitical changes the world is facing today, tremendous achievements in
computer equipment, and advent of the efficient precision-guided weapons, the U.S. Naval Command
proceeded to development of new sea power strategy taking into account the experience of armed conflicts
burst out at the end of 20th and at beginning of 21st centuries. Admiral Vern Clark, U.S. Navy Chief of Naval
Operations, emphasized the fundamentals of this strategy in his concept “Sea Power 21” outlined hereafter.

VisioN oF US Navy

The new era of efficient joint military operations has appeared due fo the fact that the
quality of precision impacts has largely increased in the 21st century. The advanced
technologies and innovative concepts will infegrate sea, land, air, space, and cyber-
space to a greater extent than ever before. In this unified battlespace, the sea will pro-
vide a vast maneuver area fo project a direct and decisive impact on the globe.
Future naval operations will use revolutionary information superiority and dispersed,
networked force capabilities to deliver unprecedented offensive power, assure de-
fense and provide operational independence to Joint Force Commanders. The U.S.
Navy and its allies will dominate the continuum of maritime warfare deterring the
threats and responding fo crises in peacetime, fighting wars and leading fo the vic-
tory. By doing so, US will continue the evolution of their naval power from the war-at-
sea focus of the “Maritime Strategy” (1986) through the littoral emphasis of “...From
the Sea” (1992) and “Forward... from the Sea” (1994) fo a new advanced strategy in
which naval forces are fully integrated into global joint operations against regional
and transnational dangers.

To implement the opportunities and navigate the challenges ahead, the US must have
a clear vision of how their Navy should be organized, integrated, and transformed.
“Sea Power 21" is such a vision. It will align the efforts, accelerate the progress, and
fulfill the potential of the Americans. “Sea Power 21" will be the guide to effective ac-
tions of the US Navy.

CHANGES CAUSED BY VIOLENT ERA

The events of 11 September 2001 tragically illustrated that the prospects for peace
and security in the new century are fraught with the profound dangers. This danger
comes from the key regions with regional conflicts, widely dispersed and well-funded
by the terrorists and criminal organizations as well as from dictatorships and failed
states that deliver only despair to their people.

These dangers will produce frequent crises which cannot be promptly forecasted due
to lack of information regarding the size and location of the heightened tension. The
future threats will be varied and deadly. Future enemies will attempt to deny the ac-
cess to the crisis areas threatening the vital friends and overseas inferests and even
trying to attack America. They can show their readiness to apply mass destruction
weapons and conduct the conventional type of armed hostilities including the wide-
spread terrorism. These threats will pose an increasing number of challenges to na-
tional security and future war fighting.

The previous strategies regarded mainly the regional challenges. Today, the humanity
must think more broadly. In order to enhance security in this dynamic environment,
it seems necessary to expand the strategic focus to include both regional challenges
and evolving transnational threats. The nation should be able to predict them. That is
why the U.S. Navy must expand its striking power.

In order to be ready to strike a blow against the enemies, the Navy must achieve infor-
mation dominance and develop transformational ways to fulfill the enduring sea con-
trol missions and deliver a strike as well as to provide strategic deterrence, strategic
sealift, and forward presence.

Three fundamental concepfs lie at the heart of the Navy's continued operational ef-
fectiveness: Sea Strike, Sea Shield, and Sea Basing.

Sea Strike is the ability to project precise and persistent offensive power from the sea;
Sea Shield extends defensive assurance throughout the world;

Sea Basing enhances operational independence and support for the joint force.
These concepts are based on close cooperation of the Navy and Marine Corps, max-
imization of the U.S. asymmetric advantages, and reinforcement of the joint combat
effectiveness. We often cite asymmetric challenges when referring to enemy threats,
virtually assuming such advantages belong only to our adversaries “Sea Power 21"
is built on a foundation of the American asymmetric strengths which consolidate the
unity. Among others, these include the expanding power of computing, systems in-
tegration, a thriving industrial base, and the extraordinary capabilities of our peo-
ple, whose innovative nature and desire to excel give us our greatest competitive
advantage.

Sea Strike, Sea Shield, and Sea Basing will be enabled by Force Net which will make it
possible to integrate the warriors, the sensors, the networks, the command and con-
trol, the platforms, and the weapons into a fully netted, combat force.

The humanity has spoken of network-centric warfare for a decade so far, and Force
Net will be the U.S. Navy's plan to make it real. Supported by Force Net, the capabili-
ties of three concepts will be deployed by way of a Global Concept of Operations that
widely distributes the firepower of the fleet, strengthens deterrence, improves crisis
response, and positions the US to win decisively in war.

SEA STRIKE: PROJECTING PRECISE AND PERSISTENT OFFENSIVE POWER
Projecting decisive combat power has been an essential criterion for every com-
mander who ever went into battle, and this will remain true in decades ahead. Sea
Strike operations are how the 21st-century Navy will exert direct, decisive, and sus-
tained influence in joint campaigns. In future campaigns they will involve the dynam-
ic application of persistent intelligence, surveillance, and reconnaissance; time-sensi-
tive strike; ship-to-objective maneuver; information operations; and covert strike to
deliver devastating power and accuracy.

Information gathering and management are at the heart of this revolution in strik-
ing power. Networked long-dwell naval sensors (radar, sonar, efc.) will be infegrated
with national and joint systems to collect the vast amounts of surveillance informa-
tion. The timely and reliable surveillance data will certainly be vital to establishing a
comprehensive understanding of the hostile military, economic, and political vulner-
abilities. The rapid planning processes will then use this knowledge to perform joint
strikes that deliver calibrated effects at precise times and places.

Knowledge dominance provided by persistent infelligence, surveillance, and recon-
naissance will be converted into action by a full array of Sea Strike options—next-
generation missiles capable of in-flight targeting, aircraft with stand-off precision
weapons, extended-range naval gunfire, information operations, stealthy subma-
rines, unmanned combat vehicles, and Marines and SEALs on the ground. Informa-
tion superiority and flexible strike options will result in time-sensitive targeting with
far greater speed and accuracy. Sovereign naval forces will exploit their strategic
flexibility, operational independence, and speed of command to conduct sustained
operations 24 hours per day, 7 days per week, 365 days per year.

Military operations will become more complicated as advanced intelligence, surveil-
lance, and reconnaissance products proliferate. Expanded situational awareness will
put massed forces at risk due to application of dispersed low-visibility forces. It will re-
sult in greater risk during decision making, decrease in timing and precision. Coun-
tering such forces will demand speed, agility, and streamlined information processing
tied fo precision attack. Sea Strike will meet that challenge by application of new forc-
es and assets combining both reconnaissance and strike capabilities.

The information operations will mature info a major warfare area, to include elec-
tronic warfare, psychological operations, computer network attack, computer net-
work defense, operations security, and military deception. Information operations
will play a key role in controlling crisis escalation and preparing the battlefield for
subsequent attack. This U.S. asymmetry will be a critical part of Sea Strike.

When we cannot achieve operational objectives from over the horizon, the Navy-Ma-
rine Corps team moves ashore. Using advanced vertical and horizontal envelopment
techniques, fully netted ground forces will maneuver throughout the battlespace, em-
ploying speed and precision fo generate combat power. Supported by sea bases, we
will exploit superior situational awareness and coordinated fires to create shock, con-
fusion, and chaos in enemy ranks. Information superiority and networking will act as
force multipliers allowing agile ground units to produce the war fighting impact tradi-
tionally provided by far heavier forces, bringing expeditionary warfare to a new level
of lethality and combat effectiveness.

Sea Strike capabilities will provide Joint Force Commanders with a potent mix of
weapons introducing a kind of independence and reliability to coordinated attack.
Combined sea-based and land-based striking power will produce devastating effects
against enemy strategic, operational, and tactical pressure points.

SEA SHIELD: PROJECTING GLOBAL DEFENSIVE ASSURANCE

Traditionally, naval defense has protected the unit, the fleet, and the sea lines of com-
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munication. Tomorrow's Navy will do much more. Sea Shield takes us beyond unit and
task-force defense to provide the nation with sea-based theatre and strategic defense.
Sea Shield will protect our national interests with layered global defensive power
based on control of the seas, forward presence, and networked intelligence.

It will use these strengths to enhance homeland defense, assure access to confest-
ed littorals, and project defensive power deep inland. The foundation of these inte-
grated operations will be information superiority, total force networking, and an agile
and flexible sea-based force. The homeland defense will be accomplished by a nation-
al effort that infegrates forward-deployed naval forces with the other military servic-
es, civil authorities, and intelligence and law-enforcement agencies. Working with the
newly established Northern Command, we will identify, track, and intercept dangers
long before they threaten our homeland. These operations will extend the security of
the United States far seaward, taking advantage of the time and space afforded by
naval forces to shield our nation from impending threats.

Maritime patrol aircraft, ships, submarines, and unmanned vehicles will provide com-
prehensive situational awareness fo cue intercepting units. When sent to investigate
a suspicious vessel, boarding parties will use advanced equipment to detect the pres-
ence of confraband by visual, chemical, and radiological methods. Forward-deployed
naval forces will also protect the homeland by engaging inbound ballistic missiles in
the boost or mid-course phase (when they are most vulnerable to interception).

In addition, our nuclear-armed Trident ballistic missile submarine force will remain
on silent patrol around the world, providing the ultimate measure of strategic deter-
rence. These highly survivable submarines are uniquely powerful assets for deterring
aggressors who would contemplate using weapons of mass destruction.

Achieving battle-space superiority in forward theatres is central fo the Sea Shield
concept, especially as enemy area-denial efforts become more capable. Mission-re-
configurable Littoral Combat Ships, manned and unmanned aviation assets, and sub-
marines with unmanned underwater vehicles will gain and maintain the operational
advantage, while sea-based aircraft and missiles deliver air dominance. They will re-
sult in establishing the borders of our safety deeply into the crisis territories so deep
that we will be ready to suppress the hostile forces which pose a threat to our infer-
ests.

A next-generation long-range surface-to-air Standard Missile and modernized E-2
Hawkeye radar will combine to extend sea-based cruise missile defense far inland.
The importance of the advanced Sea Shield developments has never been such sig-
nificant to protect our nation as it is now since these are the state-of-the-art weapons
and advanced technologies that lead to battle-space superiority. As such, Sea Shield
will make it easier fo cope with the crisis situations, protect the allied and joint forces
ashore and ensure the victory over any hostile providing new powerful means of war-
fare at this violent time.

SEA BASING: PROJECTING JOINT OPERATIONAL INDEPENDENCE
Operational maneuver is now, and always has been, fundamental fo military success.
Sea Basing serves as the foundation from which offensive and defensive fires are pro-
jected—making Sea Strike and Sea Shield realities. As enemy access to weapons of
mass destruction grows, and the availability of overseas bases declines, it is compel-
ling both militarily and politically to reduce the vulnerability of U.S. forces through ex-
panded use of secure, mobile, networked sea bases.

Netted and dispersed sea bases will consist of numerous platforms, including nuclear-
powered aircraft carriers, multi-mission destroyers, submarines with Special Forces,
and maritime pre-positioned ships, providing greatly expanded power to joint opera-
tions. Sea-based platforms will also enhance coalition-building efforts, sharing their
information and combat effectiveness with other nations in times of crisis. Strategic
sealift will be will be critical during any large conflict fought ashore. For these purpose
there will be new high-speed ships that does not have to enter port to offload which
will provide joint operational flexibility.

The twenty-first-century operations will require greater efficiencies through the de-
velopment of joint logistical support. Sea-based forces enjoy advantages of security,
immediate employability, and operational independence. All naval programs should
foster it. This means transforming shore-based capabilities to sea-based systems.

FORCENET: ENABLING 21ST CENTURY WARFARE

Force Net is the “glue” that binds together Sea Strike, Sea Shield, and Sea Basing. It
is the operational construct and architectural framework for naval warfare in the in-
formation age, integrating warriors, sensors, command and control, platforms, and
weapons into a networked combat force.

Force Net will provide the architecture to infegrate systems, functions, and missions.
It allows greatly distributing combat power.

Using joint system, Force Net will shape the development of integrated capabilities.
These include information processing and command and control components; intel-
ligence, surveillance, and reconnaissance capabilities to support rapid targeting and
maneuver. Force Net also emphasizes the human factor in the development of ad-
vanced technologies.

Today, Force Net is moving from concept to reality. Initial efforts will focus on inte-
grating existing networks, sensors, and command and control systems.

GLOBAL CONCEPT OF OPERATIONS
In order to defend the interests of the United States, we must dissuade, deter, and

STRATEGY

Sea Strike Impact

+ Amplified, effects-based striking power;

+ Increased precision attack and information operations;

+ Enhanced war fighting contribution of Marines and Special Forces;
+ “24-hour/ 7-day” offensive operations;

+ Fullintegration with joint strike force.

Sea Strike Capabilities

+ Persistent infelligence, surveillance, and reconnaissance;
+ Time-sensitive strikes;

+ Electronic warfare / information operations;

+ Ship’s task-oriented maneuver;

+ Covert strikes.

Future Sea Strike Technologies

+Aufonomous, organic, long-dwell sensors integrated by communication
channels into unified system;

+ Integrated national, theatre, and force sensors;

- Knowledge-enhancement systems;

+ Unmanned combat vehicles;

+ Hypersonic missiles;

+ Electro-magnetic rail guns;

+ Hyper-spectral imaging.

Sea Strike: Action Steps

+ Accelerate information dominance via Force Net to increase combat
reach, stealth, and lethality;

+ Develop, acquire, and infegrate combat and support systems;

+ Distribute offensive striking capability throughout the entire force;

- Deploy sea-based, long-dwell, manned and unmanned sensors (long-act-
ing, controlled, uncontrolled);

+ Develop information operations as a major warfare area;

+ Synergize with Marine Corps;

+ Partner with the other services.

Sea Shield Impact:

+ Projected defense for joint forces and allies ashore;

- Sustained access for maritime trade, coalition building, and military op-
erations;

+ Extended homeland defense via forward presence and networked intel-
ligence;

+ Enhanced infernational stability, security, and engagement.

Sea Shield Capabilities:

+ Homeland defense

+ Sea/littoral superiority;

+ Theatre air missile defense;

+ Force enfry enabling

Future Sea Shield Technologies:

+ Interagency intelligence and communications reach-back systems;
+ Reliable mine counfermeasures;

+ Multi-sensor cargo inspection equipment;

+ Advanced hull forms;

+ Particle beam, laser high-energy weapons;

+ Autonomous unmanned vehicles;

-+ Common undersea picture (environment, targets);

- Single integrated air picture (targets);

+ Distributed weapons coordination;

+ Distributed global anti-missile system.

Sea Shield: Action Steps

+ Expand combat reach;

+ Deploy theatre missile defense as soon as possible;

+ Establish common operational pictures for air, surface, and subsurface
forces;

+ Accelerate the development of sea-based unmanned vehicles to operate
in every environment;

+ Invest in self-defense capabilities fo ensure sea superiority.
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Sea Basing Impact:

+ Pre-positioned war fighting capabilities for
immediate employment;

+ Enhanced joint support from the naval
force;

- Strengthened international coalition build-
ing;

+ Increased joint force security and opera-
tional agility;

- Minimized operational reliance on shore in-
frastructure.

Sea Basing Capabilities:

- Enhanced afloat positioning of joint assets;
- Offensive and defensive power projection;

+ Joint command and control;

- Infegrated joint logistics;

+ Accelerated deployment and employment
timelines.

Future Sea Basing Technologies:

+ Enhanced sea-based joint command and
control;

+ Heavy equipment transfer capabilities;

+ Infra-theatre high-speed sealift;

+ Improved vertical delivery methods;

- Infegrated joint logistics;

+ Rotational crewing infrastructure;

+ International data-sharing networks.

Sea Basing: Action Steps

- Exploit the advantages of sea-based forces
wherever possible;

- Develop technologies fo enhance on-station
time and minimize maintenance requirements;
« Experiment with innovative employment
concepts and platforms.

ForceNet Impact:

+ Connected warriors, sensors, networks,
command and control, platforms, and weap-
ons;

+ Accelerated speed and accuracy of deci-
sion;

+ Integrated knowledge to dominate the bat-
tlespace.

ForceNet Capabilities:

+ Joint command and control;

+ Dynamic, multi-path and survivable net-
works.

Impact of Global Concept of Operations:

+ Widely distributed, fully netted striking
power to support joint operations;

+ Increased presence, enhanced flexibility,
and improved responsiveness;

+ Task-organized to deter forward, respond to
crises, and win decisively.

Sea Trial Impact:

+  Fleet-led, enduring process of innovation;

+ Accelerated concept and fechnology devel-
opment;

- Enhanced headquarters / fleet alignment.
Sea Warrior Impact:

+ Continual professional growth and develop-
ment;

+ Improved selection and classification;

« Interactive, web-based, incentivized detail-
ing;

+ Networked, high-impact training.

Sea Enterprise Impact:

+ Greater process efficiencies;

- Divestment of non-core functions;

+ Organizational streamlining;

+ Enhanced investment in war fighting
capability.

defeat both regional adversaries and transnational
threats. Sea Power 21 will be implemented by a Global
Concept of Operations that will provide our nation with
widely dispersed combat power from platforms pos-
sessing unprecedented war fighting capabilities.

The Global Concept of Operations will disperse combat
striking power by creating additional independent op-
erational groups capable of responding simultaneously
around the world. This increase of combat power is pos-
sible because technological advancements are dramat-
ically tfransforming the capability of our ships, subma-
rines, and aircraft creating war fighting effect.

As a result, our Navy will be able fo respond simultane-
ously to a broad continuum of contingencies and con-
flict, anywhere around the world.

For this purpose, the Global Concept of Operations will
employ a flexible force structure that includes:

- Carrier Strike Groups that provide the full range of op-
erational capabilities and will remain the core of our
Navy’s war fighting strength;

- Expeditionary Strike Groups consisting of amphibious
ready groups augmented with strike-capable surface
warships and submarines. These groups will prosecute
Sea Strike missions in lesser-threat environments. New
platforms being developed for Expeditionary Strike
Groups should be designed tfo realize this war fighting
potential;

- Missile-defense Surface Action Groups will increase
international stability by providing security to allies and
joint forces ashore;

- Specially modified Trident submarines will provide co-
vert striking power from cruise missiles;

- Modern, enhanced-capability Combat Logistics Force
will sustain the widely dispersed fleet.

The Global Concept of Operations requires a fleet of
approximately 375 ships that will increase our striking
power from today’s 12 carrier battle groups, to 12 Car-
rier Strike Groups, 12 Expeditionary Strike Groups, and
multiple missile-defense Surface Action Groups and
guided-missile submarines.

These groups will operate independently around the
world to counter transnational threats and they will join
together to form Expeditionary Strike Forces, the “gold
standard” of naval power.

This dispersed, nefted, and operationally agile fleet (as
part of the joint force) will deliver the combat power
needed to sustain homeland defense. Employment of
sovereign sea-based forces projecting offensive and
defensive power across a unified battlespace will be
central to every war plan. These equally important,
this 21st-century fleet will be positioned to immediate-
ly counter unexpected threats arising from any corner
of the world. The Global Concept of Operations will in-
crease striking power and improve responsiveness.

ACHIEVING OUR VISION

We are developing Sea Strike, Sea Shield, and Sea Bas-
ing through a supporting triad of organizational pro-
cesses: Sea Trial, Sea Warrior, and Sea Enterprise.
These are the initiatives that will align and accelerate
the development of enhanced war fighting capabilities
for the fleet.

SEA TRIAL: THE PROCESS OF INNOVATION

Our enemies are dedicated to finding new and effective
methods of attacking us. To outpace our adversaries,
we must implement a contfinual process of rapid con-
cept and technology development that will deliver en-
hanced capabilities to our Sailors as swiftly as possible.
The Navy starts with the fleet, and Sea Trial will be
fleet-led. The Commander, U.S. Fleet Forces Command,
will serve as Executive Agent for Sea Trial, with Second
and Third Fleet commanders sponsoring the develop-
ment of Sea Strike, Sea Shield, and Sea Basing capa-
bilities.

The Navy Warfare Development Command, report-
ing directly to the Commander, U.S. Fleet Forces Com-
mand, will coordinate Sea Trial. Working closely with
the fleets, technology development centers, and aca-
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demic resources, the Navy Warfare Development Com-
mand will lead to speed development of new concepts
and technologies.

The Sea Trial process will develop enhanced war fight-
ing capabilities for the fleet by more effectively infe-
grating the thousands of talented and energetic ex-
perts, military and civilian, who serve throughout our
Navy. Working together, we will fulfill the promise of
“Sea Power 21".

SEA WARRIOR: INVESTING IN SAILORS

The Sea Warrior program implements our Navy's com-
mitment to the growth and development of our people.
It will serve as the foundation of war fighting effective-
ness by ensuring the right skills in the right place at
the right time. Led by the Chief of Naval Personnel and
Commander, Naval Education and Training Command,
Sea Warrior will develop naval professionals who are
highly skilled, powerfully motivated, and optimally em-
ployed for mission success.

Traditionally, our ships have relied on large crews to
accomplish their missions. Today, our all-volunteer
service is developing new combat capabilities and
platforms that feature dramatic advancements in fech-
nology and reductions in crew size.

The crews of modern warships are streamlined teams
of operational, engineering, and information technolo-
gy experts who collectively operate some of the most
complex systems in the world. As the crew reduces in
size further, we will increasingly need Sailors who are
highly educated and expertly trained.

Infroducing our people to a life-long continuum of
learning is key to achieving our vision. In July 2001, we
established Task Force EXCEL (Excellence through our
Commitment fo Education and Learning) to begin a rev-
olution in fraining that complements the revolution in
technologies, systems, and platforms for tomorrow’s
fleet. We are dedicated to improving our Sailors’ profes-
sional and personal development, leadership, military
education, and performance.

Another initiative central to Sea Warrior is Project SAIL
(Sailor Advocacy through Interactive Leadership). This
project is moving the Navy toward an interactive and
incentivized distribution system that includes guaran-
teed schools for high-performing non-rated personnel.
It will put choice in the process for both gaining com-
mands and Sailors, and it will empower our people to
make more informed career decisions.

Our goal is to create a Navy in which all Sailors are op-
timally assessed, trained, and assigned so that they can
contribute their fullest to mission accomplishment.

SEA ENTERPRISE: RESOURCING TOMORROW’S

FLEET

Among the critical challenges that we face today are
finding and allocating resources fo recapitalize the
Navy. We must replace Cold War-era systems with sig-
nificantly more capable sensors, networks, weapons,
and platforms if we are to increase our ability to deter
and defeat enemies. Sea Enterprise, led by the Vice
Chief of Naval Operations, is a key to this effort. Involv-
ing the Navy Headquarters, the Systems Commands,
and the Fleet, it seeks to improve organizational align-
ment, refine requirements, and reinvest savings to buy
the platforms and systems needed to transform our
Navy.

Our Navy values operational excellence as its highest
priority and the vast majority of our training is devoted
to sharpening tactical skills. It is also important that our
leaders understand sound business practices. To meet
this need, we are creating educational opportunities to
teach our leaders about executive business manage-
ment, finance, and information technology.

Increased inter-service integration also holds great
promise for achieving efficiencies. The Navy and Ma-
rine Corps tactical aviation integration plan will save
billions of dollars for both services, enhance our in-
teroperability, and more fully integrate our people. The
U.S. Coast Guard's Deepwater Integrated Systems Pro-

gram, joint experiments with the U.S. Army on high-speed vessels, or a new combined
intelligence structure with the U.S. Marine Corps can serve as an example of such in-
tegration.

Such efforts must not just continue; they must expand. Savings captured by Sea En-
terprise will play a critical role in the Navy’s transformation into a 21st-century force
that delivers what truly matters: increased combat capability.

A WAY AHEAD

The 21st century is clearly characterized by dangerous uncertainty and conflict. In
this unpredictable environment, military forces will be required to defeat a growing
range of conventional and asymmetric threats.

"Sea Power 21" is our vision fo align, organize, integrate, and transform our Navy
to meet the challenges that lie ahead. It requires us to contfinually and aggressively
reach. It is global in scope, fully joint in execution, and dedicated to transformation.
It reinforces and expands concepts being pursued by the other services—long-range
strike; global intelligence, surveillance, and reconnaissance; expeditionary maneuver
warfare; and light, agile ground forces—to generate maximum combat power from
the joint team

“Sea Power 21" will employ current capabilities in new ways, introduce innovative ca-
pabilities as quickly as possible, and achieve unprecedented maritime power.
Decisive war fighting capabilities from the sea will be built around:

- Sea Strike - expanded power projection that employs networked sensors, com-
bat systems, and warriors to amplify the offensive impact of sea-based forces;

- Sea Shield - global defensive assurance which gives a sustained access to litto-
rals and provides defensive power deep overland;

- SeaBasing - enhanced operational independence and support for joint forces.
The powerful war fighting capabilities of Sea Power 21 will ensure our joint force
dominates the unified battlespace of the 21st century, strengthening America’s abil-
ity fo assure friends, deter adversaries, and triumph over enemies anywhere and any-
time.

CONCLUSIONS

1. The strategy described by Admiral Vern Clark outlines the familiar ideas of
sea power dominance in solving global and regional crises. At the beginning of
the 21st century, they have become of current concern again due to new geopo-
litical environment, gained experience during the armed conflicts of the 20th
century, new goals, new technologies which provide significant changes in
types and methods of heaving the US national interests ahead.

STRATEGY

2.The report is fully echoed in such statement as “Do what you can do!” This is
the present logo of the U.S. Navy Command when developing new samples of
naval engineering integrating the efforts of sailors and scientists as well as the
capabilities of national industry in the field of aviation, shipbuilding and subma-
rine engineering.

3. The concept is based on the coordinated process of analytical understand-
ing of the needs of the nation which determined its role and place (“chief police-
man”) in solving the global problems of the 21st century. At its core it is based
on the results of implementation of the Development Model of the U.S. Navy up
to 2035 which goal was stated by former US President George Bush, “In 21st
century, the United States will protect themselves by the state-of-the-art weap-
ons”.

4. New concept fully reflects the main axiom of the US national strategy in the
21st century: “Dominance in the World Ocean results in dominance in the world
trade; the dominance in the world trade makes a nation wealthy; the wealthy na-
tion prevails in space exploration; the dominance in space makes the nation be
in control of the whole world".

5. It seems the US is not going to retry an experience of the Russian Empire
when in the middle of the 19th century it lost its leading role in Europe due to
the technological gap it had in the field of naval arms. As is known, in 1854 Rus-
sia, which already was at war with Turkey, was involved in the armed confron-
tation with France and Great Britain. It suffered a comprehensive defeat due to
the outright mistakes of the diplomats and politicians as well as due to the famil-
iar post-perestroika symptoms of the “sick society” such as economic shutdown,
poor support of the army forced to provide itself with food, poor financing of
the military programs, procrastination in advanced weapons, and backward-
ness in naval shipbuilding. The oblivion of these tragic lessons may play a fateful
role in history of our long-suffering homeland.

History tends fo repeat and punish those who seem to forget these lessons. A
poorly equipped and organized, half-starved professional army consisting of
poorly frained soldiers and officers is best only for parades and will be doomed
to defeat in case of any insignificant confrontation.

NOTE:

This document preserves the statement of Sea Power 21 Strategy written by US
Admiral Vern Clark. All combat platforms illustrated on the figures are taken
from the projects being carried out up to now, scheduled for 2010-2015. The
total transformation of the US Navy is likely to be completed during the peri-
od of 2025-2035.

MAHEKEH 1A YYEHUIA
Training Model

XapaKTepucTnku: HapyxHas 060104Ka: apmmpoBaHHas TKaHb MBX Uiu HeMNOH BbICOKO NNOTHOCTW; HaMoJHEHWE: U30J10H,
MMNY, pe3nHoBas KPOLIKA; LWAaPHWPbI B IOKTEBbIX 1 KONEHHbIX CYCTaBax; MPYXVHHAA Kancyna Ang MuTaLuyn Maccaxa cepaua.
Pa3mepbl: poct — 160 cm, Bec — 45 1 60 Kr.

NpeaHa3HayeH ans:

— NPOBeAEHNs TPEHUPOBOK;

— NPOBEAEHNs MHCTPYKTAMKEN N0 TEXHUKE
6e3onacHocTu;

Wcnonb3yertcs B:

— OXpaHHbIX NPEANPUATUSAX;
— BOEHHbIX OPraH13aumax, cneucnyxbax;
— cnacarenbHbix cayxbax (MYC);

— 06yyeHNs OKa3aHNs NepBoN MeAULIMHCKON MOMOLILM;  — 06pa30BaTe/ibHbIX YYPEKAEHUAX;

CTaHaapTHas KomnaeKTauus:

— rPaMAAHCKMI KOCTIOM WA KOMBUHE30H
(BapnaHT: Kamy(hnsKHbIA KOCTIOM OXpPaHHMKa);

— 60TUHKM, NepyaTKu;

— MOHTaXHas Kacka (115 rpaaaHCcKoro KocTioma),

— NPOBeAEHNA BOEHHbIX Y4EHWUI, NONEBbIX Y4eHNA N0 FO - NPeAnpPUATUAX C TEXHOrEHHO onacHocTbio  GelicGonka (a1st OXpaHHMKa)

y _5

Mo enaHuio 3aKa34ymKa moryt ObITb U3MEHEHbI pasmepbl N KOMNNEKTaUNA MaHEKeHa

A TAK YXE: OBOPYJOBAHUE ANA BOKCA U EAUMHOBOPCTB
HAMOJIbHbIE MOKPbLITUA ¢ OCHALWEHWE CNNOPTUBHbIX OB bEKTOB
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YPE3BbIYAMHbIE CUTYALNW

MPOTUBOANBEPCUOHHbLIN KATEP
«PAHOHOHK» — IMTPOEKT HOBOI'O BPEMEHW

AHTOH BpexHeB, 3amecTuTeNb HayaNbHUKa OTAENA BOAONA3HbIX
cucTem n o6opyaosaHusa OAO «Tetuc Mpo»

B HacTosliee Bpems BCE ocTpee BCTAET BONPOC
0 Mepax aHTUTePPOPUCTMYECKON 3aliuThl Ha
mope. [ins obecnedenus 6GesonacHocTn rocy-
[apCTBEHHbIX 0GbEKTOB NPOM3BOACTBEHHOM fe-
ATENbHOCTW, PACNONOKEHHbBIX HA KOHTUHEHTab-
HoM wenbde PO, HeobXoaMMo ocHalate BM®
MMWHHO-TPANbHBIMU,  NPOTUBOAUBEPCUOHHBIMU
KopabiAMM 1 KaTtepamu, KOTOPble B MOJHOM
06bEME 0TBEYAIOT COBPEMEHHBIM TPeGOBaHUAM.
OfHUM M3 TaKWUX KaTepoB HOBOFO MOKONEHMUs
B coctaBe BM® cran npoTnBOAMBEPCUOHHBIN
KaTep «payoHOK». CNPOEKTUPOBAHHbIN HUMe-
rOPOACKUM KOHCTPYKTOPCKIUM Biopo «Bbimnen»
KaTep 6bin noctpoeH Ha Bepdu OAO «3eneHo-
AoNbCKMiA 3aBog, meHn A. M. Topbkoro» v cny-
LeH Ha Boay 15 uioHa 2009 .

CNELMANBLHBIE PA3PABOTKMU
MpOTMBOAMBEPCUOHHDIN KaTep «[PayoHOK» ocC-
HalWEH COBPEMEHHbIM PafMO3/eKTPOHHBIM BO-
OpYyMeH1em, KOTopoe No3BosseT 0bHapyXMBaTh
1 obcnenosarb noasoaHble 06bekTbl. Oco6oit
COCTaBAAIOLLEN 3TON CUCTEMbI SBAAETCSA rMAPO-
aKyCTMYeCKMn  NOWUCKOBO-06CNef0BaTeNbCKUIA
Komnnekc (MOK) «Kanbmap», paspabotaHHblii
nHxeHepamun OAO «Tetuc Npo» n npegHasHa-
YeHHbIN Ans:

— NPOBEAEHUA TUAPONOKALMOHHOTO 3aKOHO-
MEepPHOT0 NOMCKa 06LEKTOB B TO/ILLE BOAbI (B TOM
ynucne NOABOAHBLIX MOBLOB C AblXaTeNbHbIMM
annapatamy 3aMKHYTOrO LIMKNA) Ha AMCTaHLMK
10 500 M, Npu CKOPOCTU [BUXKEHWUA KaTepa A0
8 y310B 1 BONHEHUM MOPA A0 3 6annos;

— obcnegoBanus aHa Ha rny6uHe 4o 200 M npu
CKOPOCTU [IBUXKEHUS KaTepa A0 8 y3/10B U BO/HE-
HWUW Mops fio 3 6annos;

— TMAPONOKALMOHHOTO U BM3yanbHOro obcne-
[0BaHWsi 06HAPYHEHHbIX 0BBEKTOB C MOMOLLbIO
TeNeynpaensemoro Heo6MTaemoro noaBoAHoro
annaparta;

— pa3meTku paboT noucka n 0603HaueHus 06-
HapYWEHHbIX OBBLEKTOB rMAPOAKYCTUYECKUMU
MasKaMn-OTBETYMKAMM C MPUBA3KON K reorpa-
(hMYECKUM KoopaMHaTaMm;

— oTo6paxeHus B peanbHoM Maclutabe Bpeme-
HU JaHHbIX NO/IBO/HOI 06CTAHOBKM, 06pabOTHM
1 COXpPaHeHWs MONYYeHHbIX AaHHbIX.

Bce 311 onepaumm Bo3mMOxHbI 61arofaps Bxo-
asuemy B coctaB MOK «Kanbmap» o6opy-
[0BaHUIO, B 4YuCNe KOTOPOro: MHOroNy4eBoi
TMAPONOKATOP, MHOTONYYEBOW 3XON0T; HaBM-
raLunoHHas r’MApOaKycTUyecKas CTaHuuA ¢ ru-
APOAKYCTUYECKUMN  BYAMU-OTBETUMKAMMU; Te-
neynpaBnsfemMblil  HeobUTaeMblii  NOABOAHIN
annapar; NyabT ynpaBAeHUA KOMMNIEKCOM.
Komnnekc «Kanbmap» B LaHHOW KOMNAEKTALMN
OblN CMOHTMPOBAH Ha roNoBHOM KaTepe «[pa-
YOHOK» W NPOLIEN roCyAapPCTBEHHbIE UCMbITa-
HUsA Ha BanTuitckom dnote.

Mo3xe, B LeNAX paclmpeHns BO3MOKHOCTEN
obopyzoBaHua, cneunanuctamu OAO «Tetuc
Mpo» OblN BHECEH PAA CYLLECTBEHHbIX U3MEHe-
HURA.

Tak, Gbi10 pa3paboTtaHo HOBOE MPOrpammHoe
obecneyeHne ans ob6paboTkM rUapoaKycTuye-
CKOW CTaHUMEN CUrHanoB, NPUHATLIX NPUEMO-
nepefawLLel aHTEHHON, YTO MO3BOAMIO 3HA-
YUTENBHO YBENWYUTL AANbHOCTL OBHAPYKEHNS
NOABOAHBIX MOBLOB B MPUNOBEPXHOCTHOM
cnoe.

Bbin M3MeHEH uHTepdenc ynpaBaeHWs npo-
rpammoit 06paboTKM MMAPOAKYCTUYECKUX CUT-
HasnoB Ha 6onee MH(OPMATUBHBIN, @ TaKXKe yco-
BEPLUEHCTBOBAH NMyNbT oneparopa.

B Hosi6pe 2010 r. 6b1A1 NPOBEAEHbI UCTbITAHMUSA
C OGHOBNEHHLIM MPOrpamMmHbIM obecneyern-
eM rMaposoKauuoHHon ctaHuum (T1C). Hoeas
I71C BKItoYaeT B cebA ABE aHTEHHbI nepejHe-
ro 063opa ¢ cektopamu 063opa 90° B ropu3oH-
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Puc. 1. Komnpeccopbl 1 6ann10HbI-B03yX0XpaHUTenn 8
TPIOMHOM MOMELLEHUN KOMNPECCOPHOA

Fig. 1. Compressors, Cylinders and Airtanks in Hold of
Compressor Room

Puc. 2. BbIHOCHbIe NyNbTbl yIpaBieHNA KOMNpeccopamm
B-control 8 Bogonasxom nocty

Fig. 2. B-Control Compressor Remote Control Panels in
Diver’s Post

Puc. 3. Nornotutens CO,, naHens ans noaknioyeHns
KUCNIOPOAHbBIX MacoK BHYTpY GapokaMepbl
KoMnpeccopHom

Fig. 3. Carbon Dioxide Absorber, Mask Enabling Panel inside
Pressure Chamber in Compressor Room

Puc. 4.MynbT nopaumn knucnopoaa B 6apokamepy ¢
BO3MOXHOCTbIO J03MPOBaAHHOMN Nojaun

Figure 4 System of Air Supply to Pressure Chamber with
Possibility of Dosed Supply

TanbHOM MNOCKOCTU U MHOTOJYYEBOW 3XONOT
¢ GyHKuMel rugponokatopa 6oKoBoro 063o-
pa (FB0). AHTEHHbI CMOHTMPOBAHbI Ha OMYCK-
HOM YCTPOWCTBE, BbIABMIAlOLEMCS U3 KOpnyca
cyaHa. B xoae ucnbitanui MN1C ucnonbsosanach
ANs OCBelLeHUs NOABOAHON 06CTaHOBKM npw
06cnefoBaHUM raBaHW. bbino nposegeHo 06-
cnefoBaHve AHa 1 Tonwwy Boabl. Mpu ABMKEHWN
CyAHa CO CKOPOCTbIO OKOMO 6 Y3108 HabnoAa-
JUCb 06BEKTBI Ha AHE, AKOPHbIE Lienu, Npudanb-
Hble CTEHKM Ha paccTosHusax 70-400 m.

Mo onbiTy nepBoro roja 3Kcnayatauuu Kom-
MNeKca Ha Katepe, C Lesbio AanbHenLwero yiyy-
WEHNA TEXHUKO-TAKTUYECKUX XapaKTePUCTUK
NOVNCKOBO-06CNE0BATENBCKOTO  KOMMIEKCa
NnaHupyeTca mopepHuzauma cuctembl «Kanb-
mMap», B 4aCTHOCTM, WCMonb3oBaHue 6onee
MOLLHOTO TefeynpasasemMoro Heoburaemoro
noABoAHOro annapara.

HoBblIi1 CYA0BOi BOJONA3HbIA KOMNAEKC

B 2011 r. ans Katepa «[padoHOK» Obln cre-
uManbHo paspabotaH CyfoBOW BOAONA3HbINA
Komnnekc. Komnnekc npefHasHadyeH ans obe-
CreyeHWs BOJONA3HbIX CMYCKOB, aBapWii-
HO-CnacaTeNibHblX U NOABOAHO-TEXHUYECKUX
pabort, neyeHus B HGapokamepe cneuuduye-
CKUX BOAONa3HbIX 3aboneBaHuiA, nonyyeH-
HbIX BO/I0MA3aMi MpPU NPOBEAEHUM CMYCKOB
1 NOABOAHbIX paboT.

B coctas 06opyaoBaHus Cya0BOro BoA0Ma3Ho-
ro KOMM/IEKCa BXOAAT:

— bapokamepa PKYMy;

— cucTema BO3AyXocHabweHus (Komnpeccopsl,
6annoHbI-BO3AyXxoxpaHuTenn, TpyGonpoBoAbl
BbICOKOTO M CPeAHEero AaBieHUs, BO3gyxopac-
npeaenuTebHbIE WKTbI, 3aNOpHas U Perynmpo-
BOYHAs apmarypa u T. n.);

— cucTeMa Nojaym CKaToro KMCI0poaa B 6apo-
Kamepy (BKt0Yas GanoHbl ANs MEAULMHCKOTO
Kncnopopa, TpybonpoBoAbl, pacnpesenureb-
Hbl€ MYNbTbl, KUCNOPOAHbIE MACKW A5 AibIXaHUA
B 6apokamepe;

— cuctema nogaun renus (BKYas renvesble
6annoHbl, TpybonpoBoabl);

— cuctema obecneveHus cBs3u (BoponasHas
ABYXMOCTOBAA M GapoKamepHas TenedoHHble
CTaHLMM C TeNNEBbIM KOPPEKTOPOM Peym);

— NMyNbT NoJayn BO3Ayxa Ha [IBYX BOJ0ONA30B C
nHeBMOrnyGuHoMepamu;

— 3apsAHas naHenb Ans 3apsaKu 6annoHoB apl-
XaTe/bHbIX annaparos.

B KauecTBe WMCTOYHMKA CHaAToOro BO3AyXa MC-
MONb3YITCA  KOMMPECCOpbl BO3JyXa BbICO-
Koro paeneHus Bauer Verticus npowssogu-
TEeNbHOCTbIO 260 11/MWH, CHabXEHHbIEe camoii
COBPEMEHHOW CUCTEMOI OUYUCTKU U Ocylle-
HUA BO3AyXa.

3anacbl BO3gyxa CyL0OBOrO BOAONA3HOTO KOM-
niexKca obecneynBalT NpoBefeHWe BOAONA3-
HbIX paboT Ha ry6uHax 40 60 M B BEHTUAMPYe-
MOM CHapsXeHWW, NpoBeAeHNe LeKOMNPEeCcHu
B BOZie 1 B GapoKamepe, NpoBeaeHue nevebd-

HO PEKOMMNPECCHM MO BCEM BO3AYLUHBIM PEXM-
mam «Mpasun BogonasHoii cnyw6sl BM®» (NMBC
BM®-2002).

B kayecTBe BO3AyXOXpaHUTENEN UCMNONb3YIOTCA
coBpemeHHble 06neryéHHble MeTanIoKoMNo-
3uTHble 6annoHbl emKocTbio 100 1 (puc. 1). 3a
CYET MPUMEHEHNA 0BOMOTOUHBIX KOMMO3UTHBIX
HWUTEN, YCUNMBAIOLLMX CTEHKW COCyAa, macca
GannoHa coctasnser Bcero 80 Kr, YTO 3Hauu-
TeNbHO YMeHbLUAET BOAOM3MELLEHNE KaTepa.
Bcero ans npoBeaeHns BoA0NA3HbIX CMYCKOB U
neyeHus B bapokamepe no Bcem pexumam MBC
BM®-2002, ¢ yyétom paboTbl KOMNPECccopos
NPeAyCMOTPEHO 6 METaNNOKOMMNO3UTHLIX 6an-
noHoB. Tpebyemoe KONMYECTBO CHATOrO BO3-
AyXa yAanocb yMEeHbLLUMTb 3@ CHET NPUMEHEHUs
CMCTEMbI MOJTY3aMKHYTOI BEHTUAALNUKM B 6apo-
Kamepe. [lna 370r0 ycTaHaBAMBAETCA NOFNOTY-
Tenb CO, AnA 0YMCTKM BO3AYXa BHYTPU Gapoka-
MepbI OT yrieKucnoro rasa (puc. 3).

[ins BbINoNHeHUs nevyebHo peKomnpeccun ¢
KUCNOPOAHbIM PEXMMOM B Gapokamepe co3-
AaHa BO3MOXHOCTb MOAaYN KUCAopoaa OAHO-
BPEMEHHO [BYM Bofonasam (puc. 4). MaHensb
NOAKMOYEHUA MACOK MO3BONAET OMNepaTMBHO
NOACOEANHATL U OTCOEAMHATL LUAAHTW KMCAO-
POAHbIX MACOK.

TaKe MMeeTcA BO3MOXKHOCTb 3apsAfKu mano-
NUTPAXHBIX KUCNOPOAHBIX 6AnNoOHOB ANA [bl-
XaTeflbHbIX annapaToB 3aMKHYTOro uukna. Ana
3TOr0 B KWCNOPOAHOM OTCEKe YCTaHOBEH [0-
KUMAIOLMIA KNCNOPOAHBIN Komnpeccop KI-3M.
MpoBeaeHne  KUCNOPOAHO-a30THO-TeNMEBbIX
pexumoB neyebHoit pexomnpeccun obecneyu-
BaIOT TPW YCTAHOBNEHHbIX reNneBbiX 6annoHa u
pacnpegenuTenbHbli Wyt reans (puc. 5). Oxa-
Thli FeNniA Yepes NOHWKAIOLWNIA PeAyKTOP Noja-
€TcA B 6apokamepy, Takum obpazom peanusy-
€TCA BO3MOXHOCTb npurotoBnenns 7% v 10 %
KAIC B 6apokamepe. KoHTponupoBartb coaep-
KaHWe renus, a Takxe BAAXHOCTb U Temnepary-
py No3BoAA0T NprUbOpbI rasoaHanusa (puc. 6).
[ins cBA3n ¢ Bogonasamu B 6apokamepe npu-
MeHeHa TenedoHHas cTaHuus Gupmbl Amron
C renneBsbiM KoppekTopom peun (puc. 7). Kop-
peKTop Heo6X0AMM NpW NpOBEAEHUM KMCo-
POAHO-a30THO-FENNEBLIX PEXMMOB NEYEOHOI
pEeKoMNpeccuu, Npu KOTOPbIX B cpefe C NoBbl-
LWEHHbIM COZEPKaHUeM refus ronoc 4Yenose-
Ka CunbHO McKawaetcs. KoppekTop npu 3tom
«Cpe3aeT» BEPXHUI AManas3oH 4acToT W ronoc
CTaHoBUTCA Gosee pasnMyUMbIM /15 oneparo-
pa. BHewWwHuin 670K CTaHLMM YCTaHOBNEH B He-
nocpeacTBEHHOM 6AM30CTU OT NYHKTA ynpasne-
HUs GapoKkamepoil.

[ins obecneyeHns BOJONA3HBIX CMYCKOB Ha Ka-
Tepe npeaycMOTPEeH NyNbT NoAaun Bo3ayxa Bo-
ponasam [MB-2Bl-2C. lpumeHeHWe B KOH-
CTPYKUMW [BYX PEeAYKTOPOB, HE3aBUCHUMbIX
KOMMYTVPYEMBIX TMHWIA NOAAYN BO3AyXa BbICO-
KOro AaBNieHWA Ha BXOLE U CPefHero AaBneHuns
Ha BbIX0oZe K Bofionazam obecneynBaer:

EMERGENCY SITUATIONS

Puc. 5. Tennesbie 6annoHbl v pacnpesenuTenbHbIn WUT
renua
Fig. 5. Helium Cylinders and Helium Feeder Switchboard

Puc. 6. MpnGopbl razoaHanusa
Fig. 6. Gas Analyzers

Puc. 7. MynbT nogaum Bo3ayxa Bogonasam 1 tenedoHHas
CTaHUUA C renneBbiIM KOPPEKTOPOM peyn

Fig. 7. Panel of Air Supply to Divers and Telephone System with
Helium Speech Corrector

— MOBbILIEHHYID HAAEKHOCTb BCE CUCTEMBI: B
clyyae 0TKas3a OAHOrO pejyKTopa BTOPOi pe-
AyKTOp 06ecneynt noaady Bo3ayxa ABYM BOAO-
na3am B NONHOM 06bEME;

— paboTy 0AHOBPEMEHHO [BYX BOAONA30B Ha
pasHbIx rnybuHax;

— paboTy 0AHOBPEMEHHO [BYX BOAO0NA30B B
pa3HOM CHapsKEHUU C Pa3NNYHbIMM NOANopa-
MU BO3yXa.

LWTyuepbl NOAKNOYEHUS  Kabenb-naHroBoi
CBSI3KM OT MyNbTa BblBeAeHbl Ha nanyby ans
yno6CTBa NOAKIOYEHNS.

Pa3paboTunkiu 060pyAOBaHUA HAAEIOTCA, YTO
cyna BM®, ocHalwéHHble no nocnegHemy clioBy
TEXHUKW, NOMOrYT 06e30NacuTb MOpCKMe nyTu
Poccum, caenaB npoTMBOAMBEPCUOHHbIE One-
pauuu oTPAA0B yCnewHbIMU. B 3Tux uensx nna-
HUpYeTCA Lenas cepus HOBbIX pa3paboToK,
KOTOpble BMOCNEACTBAW MNOMHOCTBIO 3aMEHSAT
YCTapeBLUYIO TEXHUKY.

OAO «Tetuc Mpo»
117042, MockBa, a/a 73
Ten.: +7 (495) 786-98-55
E-mail: tetis@tetis.ru
http://www.tetis-pro.ru

APRIL 11|02 | NEW DEFENCE ORDER STRATEGY

[eatenbHocTb nnueH3npoBaHa

~
(Vo]



YPE3BbIYAMHbIE CUTYALNW

GRACHONOK ANTI-SABOTEUR BOAT:
PROJECT OF NEW TIMES

Anton Brezhney, Deputy Chief of Diving Systems and Equipment Department JSC TETIS PRO

80

Nowadays the issue of anti-terrorism protective mea-
sures at sea is becoming more and more topical. To pro-
vide security of the state enterprises situated on the
continental shelf the Russian Federation should equip
its Navy with minesweepers as well as countersabotage
ships and boats that fully meet modern requirements.
One of such boats of the new generation serving for
the Russian Navy is the Grachonok anti-saboteur boat.
Designed by the Vympel Nizhegorodsky Design Bu-
reau, the boat was constructed at the shipyard of A. M.
Gorky Zelenodolsk Shipbuilding Plant and launched on
15 June 2009.

SPECIAL DEVELOPMENTS

The Grachonok anti-saboteur boat is equipped with
modern radio-electronic armament that allows detect-
ing and inspecting underwater objects. The specific
component of the system is the Kalmar search and in-
vestigating sonar system developed by the engineers of
Tetis Pro JSC and designed for:

- conducting regular sonar detection of objects in the
water column (including divers with closed cycle breath-
ing apparatus) at the distance of 500 meters, with the
boat speed of up to 8 knots and sea disturbance of up
to 3 points;

- seabed exploration at the depth of 200 meters, with
the boat speed of up to 8 knots and sea disturbance of
up to 3 points;

- sonar and visual inspection of the detected objects
using a remofely controlled unmanned submersible;

- layout of detection works and marking of detected ob-
jects using sonar transponder beacon with reference to
the geographic coordinates;

- real time information display of underwater situation,
processing and saving of the received data.

It is possible to carry out all these operations due to the
constituents of the Kalmar search and investigating
sonar system among which there is a multibeam sonar, a
multibeam echo sounder, a navigation submarine sonar
with sonar transponder buoys, a remotely controlled un-
manned submersible, and system control panel.

The Kalmar system completed with this equipment was
installed on Grachonok lead boat and passed state trials
in the Baltic Fleet. Later, in order fo enhance facility ca-
pabilities engineers of Tetis Pro JSC infroduced a num-
ber of significant changes:

The new software for the processing by the submarine
sonar of the signals received by the combined anfenna
has been developed which made it possible to signifi-
cantlyincrease the detection range of divers in the near-
surface layer.

The interface of the program controlling sonar signal pro-
cessing has been improved to a more informative one as
well as the operator's control panel has been upgraded.

In November 2010 trials with the updated software for
the submarine sonar took place. The new submarine
sonar comprises two forward-looking antennas with the
coverage area of 90° in the horizontal plane and a mul-
tibeam echo sounder with the function of a side-scan
sonar device. The antennas are installed on a hoisting
device telescoping from the hull. During the trials the
sonars were used for lightening underwater environ-
ment when exploring a harbor. The seabed and water
column were also explored. With the boat moving af the
speed of approximately 6 knots the device was able de-
tect objects at the sea bottom, anchor chains, and quay
walls at the distance of 70-400 meters.

Judging from the first year of the system’s operation
aboard in order to further improve performance param-
eters of the search and survey system the engineers are
planning to modernize the Kalmar system and, in par-
ticular, to use a more powerful remotely controlled un-
manned submersible.

NEW SHIP’s DIVING MODULE

In 2011 a ship’s diving module has been developed espe-
cially for the Grachonok boat. The system is intended for
support of diving activities, search-and-rescue and un-
derwater engineering works, as well as treatment in a
pressure chamber of specific diver's diseases which ac-
company diving operations and underwater works.

The ship diving module consists of:

-RKUMu pressure chamber;

- air supply system (compressors, air cylinders and
tanks, high and medium pressure pipelines, air diffusers,
stop and control valve, etc.)

- supply system of compressed air for the pressure
chamber (including cylinders for medically pure oxygen,
tubing, instrument desks, oxygen mask to breathe in the
pressure chamber);

- helium feed system (including helium cylinders
and tubing);
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- communication support system (diving two-operator
and pressure chamber telephone systems with a helium
speech corrector);
- panel of air supply fo two divers with pneumatic depth
gauge;
- charging panel for recharging cylinders of breathing
apparatus.
As a source of compressed oxygen the system uses the
Bauer Verticus high pressure air compressors with the
capacity of 260 |/min and modern air cleaning and de-
humidification system.
Air resources of the ship diving system provide for div-
ing activities at the depth of up to 60 m in the ventilat-
ed equipment, decompression in water or in the pres-
sure chamber, and medical recompression concerning
all air conditions of the Regulations of the Navy Diving
Service (RNDS-2002).
Modern light-weight metal composite cylinders with the
capacity of 100 liters are used as airtanks. Application
of armature composite fibers strengthening tank walls
helps to reduce the cylinder weight to 80 kg, which sig-
nificantly decreases boat displacement.
Six metal composite cylinders are provided for diving ac-
tivities and treatment in the pressure chamber concern-
ing all air conditions of the RNDS-2002 including working
compressors. Carbon dioxide absorber is installed inside
the pressure chamber to clean air from CO2.
For medical recompression with oxygen regimen the
pressure chamber provides oxygen supply fo two divers
at a time. The mask enabling panel promptly connects
and disconnects oxygen mask hoses.
Recharge of small-capacity oxygen cylinders for close
cycle breathing apparatus is also provided. The KD-3M
oxygen compressor is installed in the oxygen compart-
ment.
Oxygen, nitrogen and helium regimes of medical recom-
pression are possible due to the installed three helium
cylinders and a helium feeder switchboard. Compressed
helium is supplied to the pressure chamber through a
back gear, thus 7% and 10% oxygen, nitrogen and he-
lium mixtures are prepared. Gas analyzers control heli-
um concentration as well as humidity and temperature.
The communication with divers inside the pressure
chamber is carried out through the Amron telephone
system with a helium speech corrector. The corrector
is required for the oxygen, nitrogen and helium regimes
of medical recompression when in the environment with
the increased helium content human's voice is severely
distorted. The corrector eliminates upper frequencies
making the voice sound more distinct for the operator.
The external block of the system is located in close prox-
imity to the pressure chamber control station.
For diving activities the boat is equipped with the PPV-
2VG-2C panel of air supply to divers. The use of two re-
duction gears in the boat design representing inde-
pendent switched lines for the air supply under high
pressure at the input and under medium pressure at the
output ensures the following:

advanced reliability of the whole system: if one of
the gears fails, another one will supply air fo the both
divers in full;

work of two divers at different depths;

work of two divers at a time in different equipment
and different pressurization.
Connecting pipes of a cable and hose binding are
brought out from the panel to the deck for the ease of
operation.
The engineers hope that the Navy ships furnished with
state-of-the-art equipment will help secure Russian sea-
ways making countersabotage operations more suc-
cessful. A whole new series of new developments is com-
ing to replace outdated technologies.

Environmenta

SEVE) sYSTEMS

la30B0e orHeTywallee Bewectso 3M ™ Novec ™ 1230 — HoBoe nokoseHne CpeAcTB MoOXKapoTyLleHna,
npuweawee Ha CMeHY TPAaAMUUOHHBIM XnagoHam. [OMUMO BbICOKOW 3QPEKTUBHOCTU TYLIEHUA OrHA,
OHO o6najaeT YHUKaNbHbIM HAabOPOM CBOICTB, AeNalWMUM €ro No-HacToOALEMY «YMCTbIM» areHTOM.

« OTCyTCTBUE TOKCMYHOCTY B paboyeil KoHLeHTpauum 1 6onbluoil 3anac 6e3onacHocTn

ANA 3aWmThl 061eKTOB ¢ NpebbiBaHNeM Niogeil,
+ Hu3kaa orHetywawas koHyeHTpauns — 4,2%,
+ He Bbi3biBaeT Koppo3uu,

+ [nanekTpuk,

+ He npuunHser ywep6a nmywectsy,
+ B xupkoit dopme ncnapaetca g 50 pas GbicTpee, uem Boaa,

« HyneBoii noTeHunan paspyLweHua 030HOBOro CNoA,

+ Hu3knii noTeHuman rnobanbHoOro noTennexunsa, paBHblii efnHuLe,
« KopoTkoe Bpema cywiecTBOBaHMA B aTMOCepe nocne Bbinycka — He Gonee 3-5 aHeit

06nacT npumeHeHunA

« BblyncnutenbHole LeHTpbI,
+ CoopyxeHuna coTOBON CBA3M,

+ CepBepHble,
+ Apxubl,

« MawuHnHble oTaeneHus,
« (knapckue nomeuieHus,
+ MawuHHble 0TAENEHNA MOPCKIX CYAOB,
- [azokomnpeccopHble cTaHLuu,

+ Mysen,
« bubnuotekn,

+ MepuunHckue yupexaeHua

1 2 3| MoteHuman* Bpema
[a30Boe orHeTywaluee Pabouas 3anac
NOAEL 1N106anbHOr0 | CylecTBOBaHMA
BeLLeCTBO KOHLeHTpauua 6e3onacHocTu
notennienna | BatMochepe
Xnapo-1301 5% 5% 0% 7410 65 ner
Xnagox-227ea 7,2% 9% 25% 3220 29 net
Xnapou-125 9,8% 5% -23% 3500 34,2ropa
WHepren 36,5% 3% 18% — —
@, 349% <5% -85% ° 1 —
Novec™ 1230 42% 10% 138 % 1 3-5 pHeit
" Mo nanHbiM BHUANO MYC Poccun ansa H-rentava
2 Moporosas KoHuenTpauua (NOAEL — No observable adverse effect level)
3 OTHoCUTeNbHO® npesbllweHne noporosov“l KOHUEeHTpaLum Hap Hopmamsuoﬁ orHeTymameﬁ
: OTHOCUTeNbHaA LWKana BO3AeICTBUA Ha o6 no Kuotckomy np 1997 1.
Pabouas ABNAGTCA CMep
Pa3mepbl 6annoHoB
Bmectumoctb Bec nycroro namerp / Boicota
06bem 6annoua, n y A p/ [llaBnenue, atm
6annoHa, kr 6annoHa, kr 6annoHa, Mm
15 7-18 17,2 255,59/543 25/345
29 14-345 236 255,59/831,9 25/34,5
62 30-74,5 445 327/1073,2 25/34,5
122 58,5-146 99,8 508/1010 25/345
227 109-272,5 1451 508/1457,33 25/34,5
368 177-442 203,2 622,3/1720,9 25/34,5

Bce obopynoBaHue

4 \['T1 CTTELUABTOMATUKA

129626, MockBa, np-T Mupa, a. 102
Ten.. +7(495)742-61-45/00/32
dakc: +7 (495) 742-61-49

e-mail: info@mgpspetsavtomatika.ru
www.mgpspetsavtomatika.ru

ceptuduumpoBaHo B Poccun. 3anpaBouHas cTaHuua B MockBe! 3ameHa cuctem ¢

XxnagoHamn 6e3 AemoHTaxa cywecTBytowein TpybHoin pa3Boaku! MpoekTupoBaHMe, NOCTaBKa, MOHTaX W
TeXHMYeckoe 00C/yXMBaHNe CMCTEM Fa30BOr0 MOXapoTyweHua ¢ ucnonbzoBanuem 3M ™ Novec ™ 1230.




YPE3BbIYAMHbIE CUTYALMN

STT GROUP:

«lWWATAEM B 2011 1o C NPUHUNNUANBHO HOBbIMU

U3LENNAMN B OBJIACTU 3ALWNTBI UHOOPMALUN

N AHTUTEPPOPA»

Bnaanmup Tkau, npeacepatens copeta gupektopos STT GROUP,
reHepanbHblvi aupektop 000 «MHXeHepHO-KOMMepyecKnii MHOroNpoUIbHbIN LLeHTp-1»

3A0 «Ipynna 3awutbl — KOTTA», BbicTynatouee coBmectHo ¢ 000 «MKML-1» nop Toprosoi mapkoi STT GROUP,
ABNAETCA OAHUM U3 BeAYLMX 0TeYeCTBEHHbIX Pa3paboTYMKOB U NPOM3BOAUTEIEN CIELMANIbHON TEXHUKMN.

HanpaBneHus feAaTenbHOCTU KOMNAHNU — CO3AaHNE TEXHUYECKUX CPeACTB Ans 6opbObl C TEppOPM3IMOM, MOMC-
KOBOW TEXHUKM, YCTPONCTB 3aluTbl UH(hopmaLuu. B uncne cambix usBecTHbIX B Poccum u 3a py6exkom paspabo-
TOK — MOAEJIbHBINA pAj HeNuHelHbIX IoKaTopoB cepumn NR. CTaTbs NoCBsALLEHa HOBbIM pa3paboTKam noj MapKoii

STT GROUP.

NR-2000

NR-12C

MHOTOLENEBOW HENIMHEWHDbIA PABUOJIOKATOP
NR-2000

HoBbIn HenuHerHbIn pagnonokatop NR-2000 —
pe3ynbTaT WCCNefoBaHUA  KOMMEKTMBA paspa-
6otunkoB STT GROUP, HanpaBneHHbIX Ha MOMCK
ONTMMaNbHbLIX NAapamMeTPoOB paanosokaropa, obe-
CNEeYMBAIOLUMX BbICOKMI OBHAPYXUTENbHBIA MO-
TEHUMAN B COYETAHWUM C HEBOCMIPUMMUYMBOCTBIO K
JIOXKHBIM CUTHaNam, MPUCYLLMM YCIOBUAM rOpoAa.
M3HauanbHo nepep paspaborymkamu NR-2000
CTaBMnacb HenpocTas 3ajava Co3[aHWUs MHOro-
14eN1eBOro He/IMHENHOro PaaMooKaTopa, cnocob-
Horo 3heKTMBHO peLlaTh cneaytolyye 3afadn:
1. O6cnepoBaHMe MECT COBEPLUEHNSA aKTOB MUH-
HO-B3PbIBHOrO TEPPOpPU3Ma C LeNblo 06Hapye-
HUA 3MIEKTPOHHO-COZEPKALLMX OCTATKOB MUCMON-
HUTENbHbIX YCTPOMCTB.

2. O6HapyxeHue B FrOPOACKMX YCNOBUAX Camo-
AenbHbIX B3pbiBHbIX ycTpoiicte (CBY), coaepa-
LLMX INIEKTPOHHBIE KOMIMOHEHTBI.

3. BbifBneHne MobunbHbIX TenedoHoB M SIM-
KapT, CNpATaHHbIX B BelHON 06CTaHOBKe nome-
WEeHWIA.

4. TIONCK 3NEKTPOHHbIX YCTPOWCTB HErnacHoro
KOHTpONs MHGbOPMauUu B OrpayAarolmX KOH-
CTPYKLMAX U 3NeMEeHTax MHTepbepa NoMeLLeHUi.
HaxoxzaeHne BEpPHOrO «CUCTEMHOMO» pelleHus
3aHsAn0 6onblue ABYX €T, 6biN U3yyeH oTpuua-
TENbHBIA OMbIT aMePUKAHCKUX uccneoBaTenen
1970-x rogos no npoekty METRRA, a Takxe MHoO-
roYncneHHble peanusauny HEeKOTOpbIX POCCHit-
CKUX pa3paboTunKoB.

Cpean nocnefHux OTYETAMBO NPOCNEXUBAETCA
TEHAEHUMA MUHUMU3MPOBATh MOLYHOCTb, MOABO-
LMMYI0 K aHTEHHE, U COOTBETCTBEHHO CHU3MTb raba-
pUTBI 1 cebecTonmocTb Iokatopa. B psage cnydyaes
TaKoe MOBbILEHNE «IKOHOMUYECKON 3deKTnB-
HOCTW» U MUHWUMU3aLUsA 0BepHYNUCL Apamatuye-
CKOi noTepert OGHAPYXUTENbHOM CNOCOBHOCTU
16O Henpuemnemo HU3KOM NPOW3BOANUTENbHO-
CTbto 06CNEA0BAHNA M3-3a YPE3MEPHOTO CYIKEHNS
Anarpamm HanpasneHHOCTY aHTEHH.

Harpago#t paspa6otumkam STT GROUP ssunuch
XOTA 1 OXWAaemMble, HO, TEM He MEHee, Brevatis-
lolMe NepBble pe3ynbTaTbl OMbITHOW 3KCMnyaTa-
uum NR-2000:
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1. JanbHoctb obHapyxeHus CBY cpaBHMMa C
AanbHOCTblo, 06GecneynmBaemoit NoieBbIM NOKa-
Topom «KopuyH» (7-10 m).

2. W3penne npaKTMYeCKN He4yBCTBUTENbHO K
NOMEXOBbIM CUrHanaMm, CBOMCTBEHHbIM Topoj-
CKOIi 3aCTpoiiKe.

3. CoyeTaHue 3HAUYMTENbHON AANBHOCTM OOHA-
PYKEHUS, HEUYYBCTBUTENBHOCTU K «TOPOACKUM»
NOMeXam 1 Manoi MOLLHOCTU U3NyYeHUsA NPaKTU-
YeCKM NCKNKYaeT BO3MOXHOCTb HULKnauum CBY.
4. O6ecneynBaetcs yBepeHHoe O6HapyxeHue
Lenei 3a apmmpytoLmmm anemeHtamu (cetka Pa-
6uua nT. n.).

5. YBepeHHoe obHapyxeHWe MOOUIbHbIX Tene-
hoHoB (He MeHblue 1 M) 1 SIM-KapT (He MeHblue
0,5 M), B TOM YMC/Ee BO BNAXHbIX CPeAaXx U NETKNX
CTPOUTENbHBIX MaTepuanax.

6. YBepeHHOe 0bHapyXeHue NpeAmeToB 13 6n1a-
rOPOAHbIX M iparoLeHHbIX METaN0B, a TaKkKe X
ceneKkuus Ha GoHe 1 3a METANNNYECKUMU CTPOU-
TeNbHbIMU KOHCTPYKUUAMN.

7. OpurnHanbHas  pyxenHas
«bynn-nan» obecneynBaeT IProHOMUYHOCTb NPH-

KOMMOHOBKa

MeHeHWA BO BCEM [inana3oHe BO3MOXHbIX NOUC-
KOBbIX 3aAay.

Takum o6pa3zom, NR-2000 AeMOHCTpUpYET BO3-
MOYHOCTb peanusauuv 3GeKTMBHOIrO MHorowe-
NIeBOTO HeJIMHENHOro pajuosiokatopa CpefHen
MOLLHOCTU 6e3 noTepb B 06HaPYKUTENBHON Cro-
co6HOCTM 1 TEMNE NOUCKa.

NR-12C — NEPEHOCHOW UCKATEJIb NPOBOAHbIX
JINHUW YNPABNEHUA

V13BecTHO, 4YTO TEppopUCTaMu WWMPOKO Mpume-
HAKOTCA ynpaBasemble No NpoBoAam boenpuna-
Cbl. B KayecTBe AMHUI ynpaBneHns TeppOPUCTbI
MCNoNb3ytoT canépHbii noneson nposog, CMIM-2,
TenedoHHbIi NPOBOJA, MOMYYEHHBIW W3 Maru-
CTpanbHbIX TenedoHHbIX JUHWIA, a TakKe npo-
Bog tvna M3J1 (ceyeHnem 0,5-1 mm?), nonyya-
emblii pasgenKoit 06MOTOK TpaHchopmaTopos
GbITOBOV 1 NPOMbILLNEHHO 3NEKTPOHHOI anna-
patypbl. lnMHa NUHWIA ynpaBneHns B3pbIBHbIMM
YCTPOIACTBaMmM cocTaBnser oT 50 m (B HacenéH-
HbIX MYHKTax) A0 350 M (BHE HACENEHHbIX NyH-
KTOB). OBHApYKEHME TaKMX NPOBOAHbIX TUHMIA

Nvu. KM 0055 N2002714, per. Ne0589 o1 28.12.2009

ynpasnenus (M1Y) ¢ nomowbio npudopos tTuna P-299, P-299T, PCL-400,
Gemini-3 yacto NPUBOAUT K OTPULATENbHOMY pe3ynbTaty, 0Co6eHHO ans
KOPOTKMX IMHUN.

[nsa peleHuns 3agay4 noncka kopotkux MY cneymnanuctsl STT GROUP B nHK-
LMaTMBHOM NOPAAKeE ocylecTBumn pa3paboTky usgenus NR-12C «MepeHoc-
HOM NCKaTeNb NPOBO/HbIX IMHNIA yNpaBneHus ».

Wckatenb NR-12C pa3paboTaH Ans WHMEHepHbIX noapasaeneHui, CoTpya-
HMKOB NPaBOOXPaHUTENbHbLIX OPraHoB U CyX6 6e30nacHoCTH, paccumtaH
Ha paboTy B noneBbIx ycnosusax. OCHOBHas 3aaaya — NOUCK, 0GHapyKeHue 1
YTOYHEHWE KOOPAMHAT Tpacc NPoKnazaku MNJ1Y B3pbIBHbIX YCTPOWCTB.

NR-12C nossonset obHapymusarb MY gnnHoii ot 20 m 1 6onblue, ycTaHoB-
NIEHHbIE B FPYHT Ha rNy6uHy oT 0 40 30 CM, Ha PaccTosHUM 4 M OT KOHLOB 11Y.
®akt o6HapyxeHus MY onpegensetcs nNo 3ByKOBOMY CUTHaNY B roNOBHbIX
TenecoHax. TOYHOCTb OnpeaeneHns KOOPAMHAT 0BHAPYKMBAEMbIX 0ObEK-
TOB — He xyx¥e +10 cM. VICTOYHWK NuUTaHuUA — 6 aKKyMynATOpPOB EMKOCTbIO
2,5 A4 Tina AA. Bpems HenpepbiBHOM paboTbl 6€3 3amMeHbl UCTOYHMKA M-
TaHWA B HOPMaNbHbIX KNMMATUYECKMX YCIOBUAX — He MeHblue 10 4. Bpema

EMERGENCY SITUATIONS

NOArOTOBKYM U3fenus K pabote — He 6onblie 10 MUH. CKOPOCTb BefieHUs No-
UCcKa — 0 3-5 km/4. Macca usgenus B paboyem NonoxeHun — He Gonblue
3,3 kr. TemnepaTypHble xapakTepuctuku — oT =40 ao 50 °C; BnaxHoCTb Npu
Temneparype He Bbilwe 25 °C - 0 100 %.

Mpenmywectsa NR-12C:

— o06HapyxeHue kopoTkux (0T 20 m) nnHMiA ynpasnenus CBY;

- NpocToTa ajanTtauun noj PocT OnepaTopa, BbICOTYy PacTUTENbHOCTU U
penbed;

— BO3MOXHOCTb [1BYX PEXMMOB PaboThl U3fenuns: pexunm obHapyxenus M1y
1 PeXUM e€ TpacCUpOoBKU;

— 3ByKoBas VCO-nHAnKauus;

— CBETOBaA MHAMKaLWA YPOBHA curHana npu noucke 1Y u nuankauus Ha-
npaBNeHNs OTKNOHEHUA OT INHNK;

— CBETOBasA MHAMKALMWA COCTOAHWA UCTOYHMKA TOKA U HENpPepbIBHbIA KOH-
TPO/b JOCTATOYHOCTU HAMPAKEHNA NCTOYHUKOB TOKa;

— BO3MOXHOCTb paboTbl U3Aenus B pasHECEHHOM BapuaHTe, T. €. Npu pas-
AefnbHol paboTe ero reHepaTopHOIi 1 NPUEMHO YacTeil.

STT GROUP

WALKING INTO 2011 WITH BASICALLY NEW EQUIPMENT
FOR ANTI-TERRORIST ACTIVITY & DATA SECURITY SUPPORT

UTTA Protection Group JSC and ECMC-1 (Engineering and Commercial Multiprofile Centre-1)
Ltd. acting as STT GROUP trademark is one of the leading Russian special equipment

manufacturer.

Vladimir Tkach
Chairman of the Board of Directors of STT GROUP

Director General of Engineering and Commercial Multiprofile Centre-1 Ltd.

The Company designs and manufactures
anti-terrorist equipment, searching
facilities, and information security
devices.

Non-Linear Junction Detectors (NLJD) of
NR-family are the well known and most
respected Company’s products in Russia
and abroad.

This article describes new products
under STT GROUP trademark.

NR-2000 MuLTI-PURPOSE NONLINEAR
JUNCTION DETECTOR

New NR-2000 NLJD is a welcome result of research
and development fulfilled by STT GROUP specialists
in optimum combination of radar parameters with high
detection facility and immunity to various interference
signals typical to urban environment.

From the very beginning, the designers faced quite so-
phisticated task to create an efficient multi-purpose
tool capable fo carry out the following:

1. Crime scene investigation for hard evidences of ex-
plosive terrorism that confain any electronic compo-
nents and its remains (triggers, communication facili-
ties and efc.).

2. Searching for Improvised Explosive Devices (IED)
that contains electronic components in typical urban
environment.

3. Various premise investigation for mobile phones and
SIM-cards hidden in domestic articles;

4. Searching for eavesdropping devices concealed in
light building structures, furniture and various home
appliances.

It took more than two year to find the right technical
decision.

STT GROUP team studied thoroughly the negative ex-

perience of the Americans in their METRRA project in
seventies as well as various practical implementations
of Russian colleagues.

For instance, they exhibited a tendency to minimize the
power supplied to antenna in attempts

to reduce the size of the device and its production cost.
Meanwhile, in most cases such economic ‘benefits’ re-
sulted in significant searching facility deterioration and
unacceptable searching rate reduction due to direc-
tional patterns narrowing of antenna module.
Nevertheless STT GROUP team succeeded in creating
NR-2000 NLJD - an ultimate searching device. Its op-
erational parameters were confirmed by preliminary
trial operation:

1. The IED detection range is comparable with that of
an ‘Eagle’ - Russian standard NLJD for field operations
(7-10 meters).

2. In practice NR-2000 is immune to interfering signals
typical to urban conditions.

3. Fortunate combination of significant detection range
with low radiation level and practical immunity to
unban interference guarantee NR-2000 operator from
spontaneous IED triggering.

4.NR-2000 can easily detect targets in building struc-
tures behind their reinforcement elements (steel grid
and efc.);

5. NR-2000 ensures mobile phones and SIM-cards de-
tection in moist environment and light construction
materials from the distance of 1 and 0.5m respectively;
6. NR-2000 provides positive detection of private arti-
cles made from noble and precious metals and reveals
them both against and behind metallic reinforcement
elements;

7. The unique ‘Bullpup’ design provides NR-2000 ergo-
nomic advantages in any possible application.

Thus, NR-2000 NLJD represents a comprehensive
multi-purpose fool with mid-power output and out-
standing searching ability and rate.

NR-12C HANDHELD COMMAND LINE
DETECTOR

It is well known that terrorists commonly use wire-con-
trolled IED (improvised explosive device).

Commonly, they use SPP-2 - standard blasting cable,
common telephone wire obtained from the main tele-
phone lines and 0.5-1 sq. mm gauge coils wire from
transformer windings of household appliances and in-
dustrial electronic equipment.

Asarule IED command line length is from 50m in urban
condition and up to 350m in the country.

Conventional searching devices such as R-299, R-299g,
PCI-400, and Gemini-3 used for these purposes fre-
quently produce negative results, especially when the
line is rather short.

STT GROUP engineers, on their own initiative, de-
signed NR-12C - the Portable Command Line Detector
for shot wire-lines investigation
NR-12C was made for engineer forces, law enforce-
ment squads and security teams and intended for the
field application. Its main task is fo reveal IED command
line, determine its location and trace its route.

NR-12C can defect IED command lines with a length of
20 m and more routed underground at a depth of 30cm
max af the distance of 4m from its terminals.

Target detection is defined by specific beep-signal in
the headphones.

Target detection accuracy - not worse than +10 cm.
Power supply - 6 x AA cell (2.5 Ah)

Continuous operation time (under normal environmen-
tal condition) - not less than 10h.

Startup time - not more than 10 min.

Search rate equals to 3-5 km/h

System weight in operational mode - not more than
3.3kg

Operation temperature range -40°C...+50°C

Relative humidity (under +25°C) - up to 100%

NR-12C operational advantages:

- |ED short command lines detection (starting from
20 m);

- NR-12C can be easily fitted to operator’s height, sur-
face relief and the height of vegetation;

- two operational modes: unknown wire-line detection
and the detected line tracing;

- two operation modes (detection of ied confrol lines
and their layout);

- audio VCO indication;

- LED indication: signal level in wire-line searching
mode and direction of deflection from the detected line
trace;

- power-source-state LED indication together with con-
tinuous voltage control;

- spaced generator and receiver modules operation fa-
cility.
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HTEGE SAFETY & SECURITY EXHEBITION

KPYMHEULLAS TOCYOAPCTBEHHAS

BbICTABKA IO BE3OINACHOCTH
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YHUBEPCAJIbHbIA NCUXOAUATHOCTUYECKUA KOMNJEKC

tdeKTMBHOCTL 1 6€30MacHOCTL TPYLOBOI AeATeNbHOCTU Yeno-

BeKa 06ycnoBnMBaeTcA ero onpeaen&HHbIMU UHAUBUAYANbHBIMU

Ncuxor3noN0rMYeCcKMU 0COBGEHHOCTAMM, TaK HasblBaeMbiMu
npodeccroHanbHo BaHbiMU KadectBamu (MBK). C uenbto yyéta npo-
(beccroHanbHbIX NPOTUBONOKA3aHU U onpeaeneHus npodeccuu, Hau-
6onee COOTBETCTBYIOLLEN UHANBUAYANBHBIM CNOCOBHOCTAM U MHTEPECaM
4enoBeKa, J0MKEH NPOBOAUTLCA NPOdeCcCcMoHanbHbIN ncuxodusnonoru-
yeckmii ot6op.
MHOroneTHU onbIT NpUMeHeHNs npoteccuoHanbHoro otéopa B Npo-
MblwneHHocTn u apmun CLUA nokasan, 4to ero 3heKTMBHOCTb Ype3Bbl-
4alHO BbICOKA. B 4aCTHOCTM, OTCEB «HENPUTOAHBIX» B NpoLecce obyye-
HuA cHuxaetcs ¢ 30-40% po 5-8 %, aBapuMIHOCTb MO BMHE NepcoHana
ymeHbluaerca Ha 40-70 %, HafEXHOCTb CUCTEM ynpaBNeHUA NoBbIWa-
eTcA Ha 10—25 %, 3aTpaTbl Ha NOATOTOBKY CMNELMaNNCTOB CHIUKAKOTCA Ha
30-40 %. He meHee 3dekTneHO npodoT6OP NpUMEHAETCA M Ha poc-
CHIACKUX eNe3HbIX Joporax. Takum o6pasom, NcUxohuanonornieckmii
U NCUXonornyecknii NnpodoT6Op No3BONSAET NONOKUTENLHO BAWATL Ha

TecTbl AR NofydeHus UHhopmauum o6 0cobeHHOCTAX NMCUXOMOTOPHOW
cdhepbl 06cnefyemMoro, a Take 0 NCUXONOrMYECKUX 0COBEHHOCTAX nep-
coHana, Tak1e Kak aKueHTyauus xapaktepa (no Wmuweky), Tect cno-
BecHoii accoumnauumn (no Pananopty), «LEeHHOCTHble opueHTauun» (no
Pokuuy), Aii3eHKa NMYHOCTHbIA onpocHuk (EPQ), metoguka usmepe-
HUsA YPOBHA TPEBOXHOCTM (M0 Tennopy), ONpoCHUK NPodeccMoHanbHbIX
npeanouteHuii (no Monnaxay), OnpocHuk «CAH» (CamodyBCTBUE, aKTUB-
HOCTb, HacTpoeHue), notpebHocTb B gocTenun (M), cTunb pyKosoa-
ctBa (CP), ypoBeHb CybbeKTUBHOrO KOHTPOSIA.

Komnnekc obecneunBaeT BbiNOAHEHWE MPOLEAYP PErUcTpauum, Tectu-
pOBaHMA U aBTOMATUYECKOW WMHTeprpeTauun ncrxodu3nonornieckux
noKasatenen W MCUXONOrMYECKUX XapaKTepPUCTUK TecTupyembix. [po-
M3BOACTBO cepTudULMpoBaHo. MeTOAMKM, 3aN0XKEHHbIE B KOMMEKC,
NpoWAn npoueaypy CTaHaapTM3auMu v BanuamM3aumm, AoKasanu CBO
3(HEKTUBHOCTb M C yCMEXOM NPUMEHATCA B aBToxo3aicteax, OAO
«PX[», aaponopTax 1 y4ebHbIX 3aBefeHNAX.

UNIVERSAL PSYCHODIAGNOSTIC SYSTEM

Labor productivity and safety at work are defined by a person’s certain individ-
ual psychophysiological characteristics, the so-called professionally important
qualities. Professional psychophysiological selection shall be conducted to take
into account occupational contraindication and determine a profession which
is the most suitable for a person’s individual abilities and interests.

Many years’ experience of applying professional selection in the US industry
and Army has shown its high efficiency. Particularly, the dropout rate of un-
derperforming students has decreased from 30-40% to 5-8%; man-caused ac-
cidents have reduced by 40-70%:; control system reliability has increased by
10-25%; and expenses on personnel training have been cut down by 30-40%.
Professional selection is also successfully applied in the Russian railways. Thus,
psychophysiological and psychological professional selection makes it possible
to contribute to the enhancement of professional reliance and personnel qual-
ity, hire people of the required skill level, and carry out vocational guidance of
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MNpu peweHnn 3agay npocdoTbopa NPUMEHSIOTCS TPaAULMOHHbIE AWa-
rHOCTUYECKME MeToauKku: cobecenoBaHue, aHkeTuposaHue u gp. Co-
BpPeMeHHble KOMMbIOTEPHbIE NCUXOAMArHOCTUYECKUE MeTOAMKN obnaaa-
10T PALOM MPAKTUYECKNX AOCTOMHCTB, TaKUX KaK: BbicTpoTa 06paboTkm
[aHHbIX Y NONyYeHUs pe3ynbTaToB TECTUPOBAHWA; YBENUYEHUE TOYHO-
CTW, BANNAHOCTM M HAZEKHOCTU MONYYAEMbIX PE3y/IbTaTOB U UCKIOYe-
Hue oWNBOK 06PabOTKN MCXOAHbBIX AAHHBIX; BO3MOXHOCTb NPOBOAUTL B
CKaTble CPOKM MacCcoBble NCMXOAMArHOCTUYECKUE WUCCNEA0BaHMUA; BO3-
MOXHOCTb CMCTEMATUYECKW HaKanaMBaTb U XPaHUTb pPe3ynbTaThl TECTU-
poBaHusA 1 ap.

Komnanueit «<HEMPOKOM» Ha OCHOBaHWUM MHOTONETHUX UCCAeA0BaHNIA
6bin pa3paboTaH yHWBEPCANbHbLIA NCUXOAUATHOCTUYECKUIA KOMMAEKC
YNAK-MK. KomnneKkc npefHasHayeH ans tectuposaHua yposHs [1BK,
TaKMX KaK BOCNPUATME CKOPOCTU U PACCTOAHUA, CKIOHHOCTb K PUCKY,
pacnpeseneHme n KOHUEHTPaLMs BHUMAHUA, 3MOLMOHaNbHAA YCTONYM-
BOCTb, BUraTe/ibHas peakuus, 6AUTENbHOCTb, MOHOTOHOYCTOMYMUBOCTD,
pabotocnocobHOCTb, rnasomep U ap. Ans nonydeHus MHdopmaymm o6
0C06eHHOCTAX ncuxonornyeckoin cchepbl o6cneayemoro U ans OLEeHKU
€ro ncMxo3MOoLMOHaNbHOIO COCTOSAHMSA B METOA00MMYeCKyto 6asy BKIto-
YeHbl INYHOCTHbIE METOLMKM, TaKUe KaK: JIpU MHTepriepcoHanbHbIN fu-
arHos, Jliowepa Bbi6opa LBETa TECT, NMMYHOCTHbIE ONPOCHUKK KeTTena,
«16 nuyHoCTHbIX thakTopoB» Ketrena, MMPI (MUHHECOTCKWIA MHOroa-
CMEKTHbIA MYHOCTHBIA ONPOCHUK), LKana peakTMBHOW M NNYHOCTHOM
TpeBoxHOCTM Cnunbeprepa-XaHuHa. B 3aBUCUMOCTU OT 3a4ay TeCTUpo-
BaHWSA MOTYT MPUMEHATLCSA [JONONHUTENbHbIE Ncuxodur3nonornyeckme

acquired results as well as exception of mistakes while processing source data;
a possibility fo conduct mass psychodiagnostic studies on a tight schedule; a ca-
pability to systematically accumulate and store test results, etc.

Basing on its long-term research, the NEUROCOM Company has developed the
UPDS universal psychodiagnostic system. The system is designed for testing
the level of professionally important qualities such as perception of speed and
distance, inclination to risk, distribution and concentration of attention, emo-
tional stability, motor response, vigilance, resistance to monotony, capacity for
work, have a good eye for distance, and others. For information on the specif-
ic traits of the psychological sphere of the subject and to assess their psycho-
emotional state the methodological procedures were enlarged with personali-
ty tests such as Leary’s Interpersonal Diagnosis and Luscher Color Test; 16PF
Questionnaire by Cattell and MMPI; Spielberger’s Test Anxiety Inventory. Ac-
cording to the study goals extra psychophysiological tests can be used fo gain
information on the peculiarities of the psychomotor sphere of the subject and
psychological constitution of the staff. These are: Character Accentuation (by
Shmishek); Word Association Test (by Rapaport); Multidimensional Scaling (by
Rokeach); Eysenck Personality Test; Taylor Manifest Anxiety Scale; Vocational
Preference Inventory (by Holland); Feeling, Activity, Mood Inventory; Achieve-
ment Need; Leadership Style; and Subjective Control Level.

The System provides for the procedures of registration, testing and automatic
interpreting of psychophysiological factors and psychological characteristics
of tested person under test. The production is certified. The methods the Sys-
tem is based on have been standardized and validated; they have shown their ef-
ficiency and are successfully applied in the automobile industry, Russian Rail-
ways JSC, airports, and educational institutions.

3A0 «<HEMPOKOM»

111250, MockBa, SHepreTuyeckuii npoesa, 4. 6
Ten.: +7 (495) 362-71-21, 362-79-07, 362-71-43
E-mail: auto@neurocom.ru, http://www.neurocom.ru
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YPE3BbIYAMHbIE CUTYALMN

VHUBEPCAJIbHAA YHUOULIMPOBAHHAAl ABTOMATUYECKAS
CUCTEMA NOXXAPOTYLLUEHUA (ACH)

BukTop bapTtow, Beg. Hayu. coTp. 16-ro LHWNW MO PO
Opwuit lornHoB, avpekTop no pa6ote c otpacnamu 3A0 «HIMT Mpanut-Canamanapa»

AHanu3 60eBbIX NMOTEPb MONEBbIX MOABMK-
HbIX 0OBLEKTOB YNpPaBNeHNs U CBA3U B XOA4e
NIOKaNbHbIX KOH(NUKTOB NOKa3blBaeT, 4TO
13 100 % 6e3B03BpaTHLIX MOTEPbL BCErO
15-20 % npuxoaATca Ha noTepu OT NPAMO-
ro nonagaHus 6oenpunacos kanubpa 122—
152 mm. lMpunymHon octaBwmxca 80-85 %
6e3B03BpaTHLIX MOTEPL ABAAKTCA MOXa-
pbl Ha 0ObEKTE, BbI3BaHHblE MOPAKEHNEM
CTpenKoBbIX 60enpMnacoB OCKONKaMMU MUH
N CHapALoB.

C uenbio coKpalieHus 6e3Bo3BpaTHbIX No-
Tepb aBTopamu 6bi10 NMPUHATO peLleHne o
pa3paboTKe U CEePUITHOM BbINyCKe NPUHLM-
nuanbHO HOBOM YHMBEPCanbHOM yHUbULM-
pPOBaHHOWM aBTOMATUYECKON CMCTEMBI NOXaA-
potywenus (ACM). Cnosa B HasBaHum ACH
y¥e roBopaT 0 €& GoNbWOM KOHCTPYKLU-
OHHOM W (YHKUMOHANbHOM MNOTEHUMane.
Pa3paboTaHa oHa No MOC/AeAHUM BbICOKUM
Tpe6oBaHUAM, NPeAbABNAEMbIM K Nepcnek-
TUBHbIM VU34EeNUAM.

ACIM npepHa3HayeHa AN NPOTMBOMNOXAp-
HOW 3aLL1Tbl OTBETCTBEHHbIX, FOCYAAPCTBEH-
HOM BaXXHOCTW 06BEKTOB, C AOPOrOCTOALLMUM
060opyaoBaHMEM MOOUIbHBIX KOMMIEKCOB,

YCTAHOBJ/IEHHbIX KAK Ha KONECHbIX TaK W Ha
rYCEHWYHbIX WACCK, BKNOYan KabuHy Boau-
TeNA U CUNOBYIO YCTAHOBKY.

OCHOBHbI€ KOHCTPYKTUBHbIE MPENMYLLECTBA
ACIl nepep cuctemamu npeaplayLmMx NoKo-
NEHN: BbICOKaA Haf&XHOCTb 1 3P eKTuB-
HOCTb MOXapOoTyLUEHUA; rapaHTUPOBaHHOE
obHapyxeHue noxapa Ha paHHen craguu;
KOHTPONIb NapameTpOB pa3BUTUA Noxapa.
MocneaHssa 3apjaya pellaetcs CUCTEMOWA
NOXapHOW CUrHanM3auumM M3 TPEX TUMOB
060CHOBaHHO  BbIGPAHHbLIX  MOMXapPHbIX
n3Bellatenen.

e MakcumanbHo-anddepeHLManbHbIN Te-
nnosoii ussewarens (ATW) obHapyxusaeT
noxap Ha OCHOBe MPOrHO3MPOBaHUA TEM-
nepatypbl B otceke. OH e KOHTpoaupy-
€T TennoBble NapameTpbl noxapa ¥ noga-
€T CMrHan Ha BK/IKYEHWEe BTOPOro YpOBHs
YCTAHOBKMW MOXapPOTYLIEHUsA NPU COXpaHe-
HUWM NMPU3HAKOB Pa3BUTWA MNo}apa nocne
nepBoOW OrHeracALen atTaku.

e JIMHENHbIK TEnnoBOW MOXAPHbIA W3-
Bewarens (JITM) B paboumx (onepatop-
CKMX) OTCEKax C Temneparypoii oGHapyme-
HUs noxapa 68 °C nn6o 86 °C 1 B oTceKax

Hanpasnenne Ne1 Hanpasnenne Ne2
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cunoBbix arperatoB 138 °C npeBbllaeT no-
pOru YyBCTBUTENLHOCTU 3@ CYET YCTAHOBKMU
B ManorabapuTHbIX 3awmuiaembix 06bEMax
1 BO3MOXHOCTU OGHApYKeHMs noxapa B
TPYAHOAOCTYMHbBIX MECTAX M 3aKPbLITOM 060-
pyAoBaHUK.

e Vsgewarens nnamexun (MMM). HoBu3Ha
€ro B TOM, YTO A5l MOTOPHbIX OTCEKOB MpH-
MEHAIOTCA  crneuuanbHble Moaudukaumu,
obecneyuBaloline ycrondymeyo paboty B
30He UH(DPaAKPACHBIX U3/Ty4YEHU MTOBEPXHO-
cTen, HarpeTbix ao 400 °C.
300-NPOLEHTHbIN MOTEHLMAN CUCTEMbI 06-
HapyXeHWs noxapa NoAKPeNnaeTcs Takum
e pe3epBOM OrHeTyllallero coctaBa U
TPEXKPATHbIM MYCKOM YCTAaHOBOK MOXapo-
TylWEeHUs € cambiM 3(DPEKTUBHBIM a3po30-
neobpasylolMmM OrHeTyllalM COCTaBOM
(AOC). AOC B 14 pa3 adteKTuBHee OrHe-
Tyllauiero nopolwka 1 B 10 pas adheKTus-
Hee OrHetylWwauiux rasos npum 0GbLEMHOM
TYLLEHUU.

l'eHepaTopbl OrHeTylwallero aspo3ona Arc-
11 KaKk Henb3a fydwe MpUMEHUMbl ANA
37O cucTembl. OHKM manorabaputHbl (Npu
pa3smelleHnn He co3paloT npobnem ans

leHepaTop orHeTylauero
asposonsa

leHepaTop orHeTywatliero
aspo3zonn

TEXHOJIOrMYECKOro 060pyAoBaHuUsA), XOpo-
Wwo paboTaloT B YC/IIOBUAX MNOBLIWEHHON BU-
6paumnn, A€weBbl, He TPeOYIOT IKCNNyaTal -
OHHbIX PAcXxof0B 1 MHOTO€e ApYyroe.

[Ans 3alWuTbl CMNOBOr0 OTCEKA C OTKPbITbIM
pacnonoxeHnem ABUraTens BHYTPEHHe-
ro cropavus (KAMA3) ynayHo npumeHsioT-
C MOAYNM NMOPOLIKOBOIO MOMXapoTylleHns
(MMM), KoTopble yCTaHaBAMBAIOTCA Ha NIOH-
EPOoHax 3a MATKUMM 3KpaHaMM KabuHbl U
He MeLatT 3KCnayaTauum geuratens.
3a4aym yCTaHOBKM yNpaBieHus 1 CUrHanm-
3auumn BbinonHaer 6nok astomatuku (BA),
KOMMNEKCUPOBAHHbIA C APYrMMU B eAu-
HOW CTONKE B COOTBETCTBMU CO CTAHAAPTOM
«EBpoMexaHunka 19». BA dyHKUMOHaNb-
HO CONPsHKEH ¢ paboToi UHHOPMALUOHHO-
ynpasnsiolein cucrembl obbexTa, Noaaer
e uHopmaumio 0 noxape AnA NpumeHe-
HUA KOMaHA Mo OCTaHOBKe TpaHcnopTa u oT-
KNIOYEHWUIO ABUTaTeNs, CUCTEM BEHTUAALMUK
1 KOHAMLMOHUPOBAHNSA, TEXHUYECKMX arpe-
ratoB (Ha aNEKTPO- 1 3apAAHbIX CTAHLUAX).
ABTOMaTM4yecKoe ynpaBieHWe MOoXapoTy-
lIeHVEeM MOXET NepeBOAUTbCA B PYYHON
peXMM, KaK Ha 3alaHHoe Bpems, TaK M Ha

NOCTOSIHHOE, @ TaKKe C MOMOLLbI0 Ny/bTa
oneparopa (M0), yctaHOBNEHHOrO BO BCEX
3aWmuaembix otcekax (Kpome CunoBOro),
4To6bl YNpaBAATb YCTAHOBKOM MOXapoTy-
LWEHMA NO MecTy.

ACIT HeHaBA34YMBbIM, HO 10XOAYMBbLIM FON0-
com uHdopMuMpyeT 3KkMnax 060 Bcex cobbl-
TMAX paboTbl NoCne BKIYEHWUS 3aMKa 3a-
UraHWs, Kak Npu HopmanbHoi pabote, Tak
1 1O BbIABNIEHHLIM KOHTPONEM BO3MOKHbIM
c605M 1 HENCNPaBHOCTSAM.
JHeprocHabxeHve ACMN obecneunBaer-
ca no 1 Kateropuu HafEKHOCTU, Kak OT
6a30BbIx Cxem 00bEKTa, TaK W 3a CYET aB-
TOHOMHOTO MCTOYHWKA 3/IEKTPOMUTAHMA.
MNocnefHWi No3BonseT 3anycTuTb yCTaHOB-
Ky NOXXApOoTyLUEeHWUs [aXe NPU CHATLIX aKKy-
My/IATOpaXx.

Kpome TOro, Kamgblil reHepatop OrHety-
wauiero aspo3sona (FTOA) cHabxéH Tepmo-
yyBCTBUTENBHBIM (Ha Temnepatypy 170 °C)
WwHypom, obecneynBaowmm camo3anycK
FOA He3aBucMMo oT pabotocnocobHocTH
npMbopoB aBTOMATUKM.

B KoHcTpyKumun ACTT paclumpeHbl BO3MOXHO-
CTV NO aBTOMATUYECKON CaMOAMArHoCTUKe

EMERGENCY SITUATIONS

3NEeMEHTOB W COCTaBHbIX YacTel: u3BeLla-
Tenen, yctaHoBOK noxapotywenus (TOA,
M), 6n10Kka aBTOMATVKK, NYJLTOB Onepa-
Topa 1 BCel NINHERHOWM YacTu.

Bcs ata u apyras uHcbopmauma 3aHocuT-
CAl B 3HEPTrOHE3aBUCHMYI0 NAMATb COBLITUI
(«4EPHBIN ALWMK») B NPUBA3KE K peanbHOMy
BpEMeHMU.

MHorue TexHnyeckume peuwenuna s ACIM npu-
MEHEHbl BMepBble, UMEWT NPUHLMNUANb-
Hble OTNINYMA ¥ NpeVMyLLecTBa 1 3alumie-
Hbl MaTeHTamu.

Bce 3T HapaboOTKM Npu Hapnexalmx yc-
JIOBUAX IKCMNyaTalLmm LOMKHbI ob6ecneynTtsb
NVKBMAALMIO NOXapa B HayaNbHOW CTaaum
M COXpaHWUTb TPAHCMOPTHbIA KOMMNEKC B pe-
MOHTOMPUrOAHOM COCTOAHUM.

— ZrPRHAT
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3A0 «HIMT FpanuT-CanamaHgpa»

125412, Mocksa, yn. Mxopckan, 4. 13, cTp. 2
Ten./dakc: +7 (495) 485-84-54, 485-98-27
E-mail: granit-salamandr@mail.ru
http://www.granit-salamandra.ru

UNIVERSAL AUTOMATIC FIRE-FIGHTING SYSTEM

V. Bartosh, Leading Research Scientist, 16th Central Research Institute of MoD

Y. Loginov, Representative Director of NPG Granit Salamandra, JSC

According to the analysis, nearly 15-20% of all irretrievable losses of control and
communications facilities during the local conflicts are caused by a direct hit of the
122-152 mm shells.

The rest 80-85% of the irretrievable losses fall on fire caused by small-arms ammuni-
tion and shell splinters.

In order fo reduce the irretrievable losses it was decided to develop and manufacture
a brand-new universal automatic fire-fighting system.

The word “universal” testifies to the effect that this automatic fire-fighting system is
provided with huge design and functional potentials.

The universal automatic fire-fighting system meets the needs of the age.

It is intended for fire protection of the objects of national importance as well as of the
mobile systems based on the tracked or wheeled chassis and provided with expensive
equipment including the fire protection of the driver’s cab and power unit.

It gains an advantage over the previous systems in terms of high reliability, fire-fight-
ing efficiency, hot-spot fire detection, and fire development control.

The latter is fulfilled by fire-warning system consisting of three types of fire detectors.
Differential heat detector is intended for detection of fire on the basis of temperature
forecasting in the compartment. Apart from that, it checks the heat parameters and
triggers the second level of fire-control unit if there are still signs of fire after the first
fire-extinguishing attack.

Linear heat detector provided in working compartments with fire detection tempera-
ture of 68°C or 86°C as well as in power plant compartment with fire detection tem-
perature of 138°C exceeds the threshold sensitivity due to its small dimensions and
capability of fire detection in the out-of-the-way places and cased equipment.

The modified flame detector installed in engine compartment provides reliable op-
eration of surfaces heated up to the temperature of 400°C in the infrared radiation
zone.

This three-hundred potential of the system is supported by the same potential of the
extinguishant and three-stage start of the fire-control units provided with the most
efficient fire-extinguishing aerosol. This fire-extinguishing aerosol is 14 times as
more efficient as the fire extinguishing agent and 10 times as more efficient as gas
extinguishant as applicable for total flooding system.

Fire-extinguishing aerosol generators AGS-11 are splendidly applicable for such
system. Their small dimensions make it possible to install them in places prevent-
ing the technological equipment from any problems. Besides, they can be operated

at elevated vibration conditions. Fire-extinguishing aerosol generators AGS-11 are
cost-effective and do not require any maintenance charges.

The dry chemical fire-fighting modules perfectly fit in the design of power compart-
ment with open IC engine (KAMAZ). They are installed on the side members beside
the soft cabin barrier providing proper operation of the engine.

Alarm and control tasks are implemented by automation unit interconnected with
other modules in a single frame in accordance with Euromechanics-19 standards.
The automation unit is functionally interfaced with the object’s management informa-
tion system which receives the data on fire fo be used in commands for engine shut-
down and vehicle stop. Apart from that the automation unit is interfaced with ventila-
tion and air-conditioning system and plants (i.e. power plants and charging stations).

Automatic fire suppression control can be switched to manual mode either for the
predetermined time or on continuing basis. Besides, it is possible to manage the fire-
control unit on-site with a help of the operator’s console installed in all protected com-
partments (except for the power compartment).

The automatic fire-fighting system informs the personnel about all events of opera-
tion after starting the ignition switch both in normal operation and in case of any fail-
ures and malfunctions detected by self-monitoring system.

The power supply of the automatic fire-fighting system is provided as per the first cat-
egory of reliability either from the main power supply source or from self-contained
power supply. The latter makes it possible to start up the fire-control unit even with
the removed batteries.

Besides, each fire-extinguishing aerosol generator is equipped with heat-sensitive
cord (sensitive to temperature of 170°C) which provides self-running of the fire-ex-
tinguishing aerosol generator regardless the operable condition of the control equip-
ment.

The automatic fire-fighting system is provided with enhanced capabilities of auto-
matic self-test of the elements and components, i.e. detectors, fire-control units (fire-
extinguishing aerosol generator, multilayer printed-circuit board), automation unit,
operator’s console, and the whole linear section.

All data is stored in non-volatile back-up memory (data recorder) with time reference.
Many engineering solutions applied in the automatic fire-fighting system have funda-
mental differences and advantages and have been protected by patents.

All these best practices described above should bring a fire under control at its early
stage and preserve the vehicle in serviceable condition.
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«MOBWJIbHbIV KOMMIEKC» CBA3Y

Ecnn B 30He aelicTBusA 6a30B0W CTaHLMM MOOUABLHON
CBA3M KONNYECTBO OHOBPEMEHHO roBopAlMX abo-
HEHTOB NpeBbllaeT AOMNYCTUMOE, CEeTb OKa3blBAeTCA
HeJOoCTYNHOW.

Takue cuTyauunm He pefKoCTb AN MeCT MAcCOBOro CKomnne-
HUA ntogeit. A Besb Mo6uNbHLIA TenedoH Heob6XoaUM Ans Toro,
4ToO6bl B TO/NE HE NOTEPATL POAHBIX U APY3€il, UK Xe, B clydae
BHELUTAaTHOM CUTyauum, BbI3BaTb CAYKOY cCnaceHus uaun npaso-
nopagka. OTcyTcTBME CBAI3M B TAKUX CNyYasx MOXET NpuBecTu
Wb K noTepsim. Ho KaK v oTAbIXaloWwmnMm, TaK 1 cneymanuctam,
obecneynBamlMM MOPAAOK WAM NPOBOAALWMM cnacartefb-
Hble onepauun, BaxHO 0CTaBaTbCA Ha CBA3U AN CBOEBPEMEH-
Horo obmeHa BawHON MHGopmaunei. PewnTtb 3agavy OTCyT-
CTBMA CBA3M U ANIS NEPBbIX, U AN BTOPbIX 6bICTPO 1 ONepaTuBHO
MOJET CTaHUMA CBA3N «MOBUNbHBIA KOMNIEKC», N03BOAAOLLAA
obecneunTb CBA3b C MOMOLLbIO YBEAUYEHUS MPONYCKHON cno-
COBHOCTM CETU UK NYTEM BbleNeHUs €€ B «OTAELNbHYIO».

MoOUNbHBIA KOMIMIEKC CBA3M MOMET ObITb YCTAHOB/IEH HA aBTO-
TpaHCNopTe HECKONbKUX BUAOB — 3TO MUKPOaBTOOYChI U rpy30-
Bble aBTOMOOMAM noBblWeHHOW npoxoaumoctu (MA3, KamA3,
3UN, KpA3, «Ypan», «Cagko»). ABToMo6MIb nepemeliaeTcs B
YCTAHOBJ/IEHHOE MECTO, NOC/e Yero BKAKOYAETCA nepepatollas
CTaHUMA KOMNNEeKca, U aboHEeHTbl HaYMHAOT Noay4YaTb yBEepeH-
HbI CUrHanN coToBowW cBA3M. CUrHan ynaBnMBaeTcs 3a CYET ru-
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APaBANYECKOW aHTEHHON onopbl, He Tpebyiowed AONOAHU-
TeNbHOTrO yKpenieHuus (Hanpumep, pactamek). B pasBépHyTom
COCTOSIHAM aHTEHHA CKPbiTa B KOpMyce Ky3oBa annapartHoW.
MoabEM aHTEHHbI OCYLLECTBNAETCA B aBTOMATUYECKOM pexunme
(32 15-20 muHyT). ObLee Bpems pa3BEpTbiBaHUA «MobUAbHO-
ro Komnnexca» — He 6osbuie 1 yaca.

Mpu NpaBUIbHOM NOAXOAE K OCHALLEHUIO aBTOMOBUNA MOXHO
NOAKNIYNTLCA K N06OI ceTn coToBOM CBA3N (ANA NOAKNOYEHU
MOXHO MCNONb30BaTh pagnmopenenHoe, nazepHoe n CNyTHUKO-
Boe o6opyaoBaHue). B npocTopHOii annapaTtHoii pasmelaercs
npuémonepeaatwliee obopyaosaHne 6a3oBbix cTaHumin GSM-
amnanasoHa 900-1800 MIy,.

TunuyHbI «MOBUNBHBIA KOMNNEKC» CNOCObeH NoAAepKUBaTb
40 300 [OMONHUTENbHBIX FOBOPALWMX abOHEHTOB Ha paccTos-
HUM 40 10 KM (Ha OTKPBLITON MECTHOCTM BHE ropoAa).

Ecnv mukpoaBTobychbl 6onblie NoAXoAAaT Ans paboTbl B ropo-
fe, TO rpy30Bble, 3a CYET UX CBOMCTB, OTAUYHO MPUMEHAOTCA
Ha TPYAHONPOXOAMMON N Nepecevy&HHON MmecTHOCTU. B ycnoBu-
AX Ype3BblYaNHON CUTYaLUMKN B Te MecCTa, rae CBA3M HeT Boobule
unu 6a3oBble CTaHUMKW BbINN paspylleHbl CTUXUAHbIMK GeacTBU-
AMU, 060pPYA0BaHHBI aBTOMOOUNbL MOXKHO A0CTABUTb MO BO3JY-
Xy U pasBepHyTb BpeMeHHy0 MOBU/bHYIO CBA3b (B ciydae oc-
HalLeHNs ero CMCTEMaMM CMYTHUKOBOW CBA3M). [pK OTCYTCTBUM
BHELIHEro UCTOYHMKA 3HepronuTaHua «MoOUNbHbLIN KOMMAEKC»
cnocobeH pabotaTb aBTOHOMHO, MUTAsACb OT COBCTBEHHOMN Au-

3€/IbHOM 3N1eKTPUYECKO CTaHLuM, obecneynBaloLLen 3NeKTpo-
cHabXeHue Komnnekca. B TaKom aBTOHOMHOM pexume Bpems
HenpepbIiBHOW paboTbl «MobBMNLHOTO KOMMIEKca» COCTaBAseT
0T 6 10 10 CYTOK B 3aBUCMMOCTM OT TeKyLLieit KoHdurypaumm o6o-
pyaoBaHUA 1 abOHEHTCKOW Harpysku. Bpems rosa Takxe He sB-
NAETCA NPensTCTBMEM ANA UCMNONb30BaHUA TaKOro aBTomobuns,
TaK KaK B COCTaB KOMMIEKCA BXOAAT aBTOHOMHbIE CUCTEMbI OTO-
NJeHWA Y KOHAULMOHMPOBAHUSA, 3a CYET Yero B annapartHom noj-
AEPIKUBAIOTCA XOPOLUNE KIUMATUYECKUE YCOBUSA.

MOBILE COMMUNICATION
SYSTEM

If the number of users speaking on their mobile phones at the
same time is greater than it is provided for within a coverage
area of a base station, the network becomes unavailable.

This is often true for places of mass gathering. But a mobile telephone is neces-
sary for not losing your relatives and friends in the crowd or calling rescue as
well as law and order services in case of an emergency. An unavailable network
in such cases can result in a loss. It is significant for both holidaymakers and law
enforcement or rescue members to stay in contact and communicate. The Mo-
bile System communication station is able to solve the problem of the lack of
network providing it by enlarging its carrier capacity or treating a network as
a separate one.

The mobile communication system can be installed on vehicles of several types:
minibuses and cross-country capacity trucks (MAZ, KamAZ, KrAZ, Ural and
Sadko). The vehicle arrives at the established place, a transmitting station of
the system is switched on and users start receiving a steady signal of their net-
work. The signal is enhanced with a hydraulic antenna fower that does not de-
mand extra strengthening (guy wire, for instance). When deployed the antenna
is hidden in the body of the equipment room. The antenna is raised automati-
cally (for 15-20 minutes). Average deployment time of the Mobile System is less
than an hour.

If a vehicle is correctly fitted, one can connect to any mobile network by using
radio relay, laser or satellite equipment. The spacious equipment room houses
transceivers of a GSM base station (900 MHz fo 1800 MHz).

A usual Mobile System is capable of sustaining up to 300 extra users speaking
over their mobile phones at a distance up to 10 km (in open terrain out of towns
and cities).

Microbuses serve better in urban settlements whereas trucks due to their ca-
pacities are perfect for difficult terrain and cross country. In emergency situa-
tions in places where there is no network at all or base stations are destroyed by
a natural disaster an equipped vehicle can be delivered by air to deploy a tem-
porary network (only if fitted out with satellite system). When there is no exter-
nal power supply, the Mobile System can work in the offline mode feeding from
its own diesel electrical station that provides power supply for the system. In the
offline mode continuous operation time is from 6 fo 10 days depending on the
current configuration of equipment and user traffic. A season of the year is also
not a hindrance for using such a vehicle since the system is equipped with inde-
pendent heating and conditioning systems, thus normal climatic conditions are
sustained in the equipment room.
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ABToMo6unb «Cagko» peaHumaumsa / Sadko Intensive Care Vehicle

ABTOMOGMNb «COBONBY BOEHHBIN ANIA NEPEBO3KM PaHeHbIX /
Sobol Military Vehicle for Transportation of the Wounded
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PH «Kocmoc-2»Ha cTapTe

Launch of Kosmos-2 Carrier Missile
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Centenary of M. Yangel's birth

AHTEJIb — TBOPEL
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Caytims napogy,
dirons nargynuon Pogune -
Mo HE mhaleRa dase,
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To serve people and your country is not just a duty,
but a meaning of life.
M. Yangel

CTPATETMYECKNX PAKET

Bukrop Manbkos

fHrenb cbirpan UCKNKYUTENBHYIO PoNb B HOPMUPOBAHUK U Pa3Bu-
TUW COBETCKOrO CTpaTernyeckoro pPaKeToCcTPOeHUAs W B nporpecce
MPaKTU4eCKON KOCMOHABTUKW. flHrenb — 0CHOBaTeNb ¥ NepBbIi rnas-
HbI KOHCTPYKTOP BCEMMPHO U3BECTHOTO PaKETOCTPOUTENbHOTO KOH-
cTpyKTOpCKOro 6topo «twHoe» (r. JHenponeTpoBcK), OpraH1M3aTop
YKPAWUHCKOW PaKeTOCTPOUTENbHOM HAYKN U MPOMBILLAEHHOCTU.
YTo6bl NOHATH BCEMMUPHOE 3HAYeHWe AeATeNbHOCTU paKeTocTpouTe-
na M. K. AlHrena, Hafo nNpeAcTaBUTb C NMO3ULUMIA JOCTaBLIENCA Ham
MUPHOM U3HU TpeBOXHble 1940-1970-e roabl, Koraa 6biBlIME CO-
t03H1KM no Bropoit muposoi BoiHe — CCCP u CLLUA — npespatununch
B HEMPUMUPUMbIX NPOTUBHMKOB. B6an3u rparuny CCCP yrpoxatouye
pacnonoxunucb BoeHHble 6a3bl CoeanHéHHbIX LTaToB. CoBeTCKMiA
Co103, ocnabneHHbIi OFPOMHbBIMI BOEHHBIMM NOTepAAMU B Benukoi
OTeyecTBEHHOW BOWHeE, yCTynan BepoOATHOMY NPOTUBHUKY B cTparte-
TMYECKUX BOOPYKEHUAX W NOABEpranca ALEPHOMY LAHTaXy C ero
CTOpoHbl. Haa MMpoM HaBmcna yrpo3a BCEYHUUTOXatoLWeN AfLepHON
BOVHbI. Mpu 3Tom LUTtaTbl, ynanéHHble 3a OKeaHCKMe NPOCTOpPbI U He-
LOCTVKMMbIE ANS aBUALMK U (10Ta, OCTAaBaANNUCh Obl HEYA3BUMbIMU.
CCCP Heobxoanmo 6b110 CO3AaTh afeKBaTHble CTpaTernyecKkme Cubl
CAepXMBaHNA NPOTUBHWMKA, AOCTUrHYTb KONMYECTBEHHOro napwure-
Ta C HUM MO CTpaTernyecKUM BOOPYKEHUAM U 3TUM OTBECTU Yrpo3y
BOMHbI.

EanHcTBeHHbIM 3thheKTMBHBIM CNOCOBOM cepMBaHNA Gbl10 co3aa-
HUE PAaKETHO-AAEPHOrO WKTa Ha OCHOBE 6anINCTUYECKUX CTpaTeri-
YeCKUX paKer.

Co3paHmne cTpaTermyeckux pakeT — Benuyanwwas 3acnyra Muxauna
fHrens. OH copmynmpoBan KoHuenuuo paspaboTku cTparernye-
CKMX pPaKeTHbIX KOMMN/IEKCOB W, MPEOAoNEeB BCe TPYAHOCTU HENpOoTo-
PEeHHOro NyTW, BHEAPWN €ro B NPaKTUKY PaKETOCTPOEHNUS:

— NPUMEHEHNE AONTOXPAHMUMbIX HULKOCTHBIX U TBEPABIX PAKETHbIX
TOM/NB;

— NPUMeHeHKe aBTOHOMHbIX CUCTEM YNIPaBNEHUs PaKeToil, He Tpeby-
I0LLMX KOPPEKTUPOBOK OT HAa3E€MHbIX CTaHLUI, C LPOBON BblYMCIM-
TeNbHOW MaLWNHON;

— NPUMEHEHWEe pa3fensiowencs MHOro6104HOM FONOBHON YacTu ¢
60€eBbIMU 610KaMM MHAMBUAYANLHOTO HAaBEeAEHUs Ha pPa3HeCEHHble
nnowazaHble UK yKpenneéHHble ToYeYHble Lenu;

— YCTAHOBKA Ha paKeTax CpeAcTB, obecneynBalolLmx npeogoneHue

6oeBbiMU 610KaMK Nt06OIN NPOTUBOPAKETHON 0GOPOHbI;

— NPUMEHEHNE LWAXTHbIX M NOABUMHbIX MYCKOBbIX YCTAHOBOK;

— XpaHeHune paKeT B TPAHCMOPTHO-NYCKOBOM KOHTEMHEpPE B TeueHne
3KcnayaTauuu;

— NPYMeHeHVe MVHOMETHOTO CTapTa paKeT U3 KoOHTenHepa;

— obecneyeHne CTPOUTENbHBIMY Mepamn BbICOKON 3aliMLiEHHO-
CTW COOPYEHWUI CTaLMOHAPHBIX PAKETHbIX KOMNIEKCOB OT AAePHbIX
paKeT NPOTUBHMKA;

— obecneyeHne KOHCTPYKTOPCKUMMU MEPaMM UBYYECTI PaKeTbl B yC-
NOBUAX PAKETHOTO AAEPHOr0 HanafeHusa Ha NO3NLMOHHBIV ParioH;

— NPUrOAHOCTb PAKETHBIX KOMMIEKCOB K MHOTONETHEMY 6oeBOMY Ae-
XYPCTBY, B TOM YKC/Ie K NPOAOMKNTENBHOMY AEXYPCTBY HA aBTOHOM-
HOM 3N1E€KTPONUTaHNN;

— NPUrOAHOCTb PAKET K COBEPLIEHCTBOBAHMIO MK Npeobpa3oBaHuio
B KOHBEPCWOHHbIE PaKeTbl-HOCUTENN.

Ha ocHoBe 3atoi koHuenuuu Kb «tOxHoe» noa pykoBoacTBom fAHre-
N5l M ero COPaTHUKOB Co3Aano 3t heKTUBHbIE 6OEBble PAKETHbIE KOM-
NAeKcbl, HABCErAa NMWMBLLNE MPOTUBHIMKA BOEHHbIX MPEUMYLLECTB.
flHrenb fencTBOBaN B LIMPOKOW Koonepauuu ¢ NnepefoBbIMU opra-
HU3aUMAMU — pa3paboTuMKamm paKkeTHbIX cuctem. K M3rotoBneHuto
paKeT U COOPYKEHWN PaKETHbIX KOMMNEKCOB NPUBAEKANUCb COTHU
CMEXHbIX opraHu3auuin co Bcero Coserckoro Cotoza. Ocoboe 3Hayve-
HVe MMeno NapTHEPCTBO C OCHOBHLIM U3rOTOBUTENEM PAKET — [iHe-
nNpOnNeTpoBCKUM HOKHBIM MALLIMHOCTPOUTENIbHBIM 32BOLLOM.

MepBble B cTpaHe Ganauctudeckue paketsbl P-12, P-14 maccoBoro
Npou3BOACTBA, CO3AaHHble fIHrenem Ha 0CHOBE Hay4YHO-TEXHUYECKO-
ro 3ajiena COBETCKOro PaKeTOCTPOEHUA, XOTA U pacnonarany nullb
CpeAHel JanbHOCTbIO MONETA, KapAWHaNbHO M3MEHUNWN COOTHOLLE-
Hue cTpaTernyeckux cun B mupe B nonb3y Coserckoro Cotosa. Ha mx
ocHoBe OblNv co3aaHbl PakeTHbIe BOMCKa CTpaTernyecKoro HasHave-
HUA.

MpPOTUBHMKAM NPULLNOCH NOJ 0CO3HAHHOW YrPO301 B3aUMHOTO YHUY-
TOXEHUA NPUCTYNUTb K NeperoBopam o6 orpaHUYeHU U CoKpalle-
HWUW CTpaTermyecknx BOOPYKEHWUW. bbiny BO3BpaLleHbl Ha HauWo-
HasnbHble TEPPUTOPUMN CTPaTernyecKkne pakeTbl CpefHer AanbHOCTM:
coBeTckne — ¢ Kybbl, a amepukaHckue — us Typuun u Utanum. 310
OblN BaXHbIIA War K pa3pagKe B yCIOBUAX HEOBEPUS 1 BpawaebHo-
CTV CTOPOH.
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Yrpo3a HanageHus Ha CTpaHy PaKeT CpeiHei
AANbHOCTW, UMEBLIMX MOANETHOE BPeMs K
Lensm nopsagka 15 MuHyT, Bbina ycTpaHeHa.
ObopoHa cTpaHbl 6bina MocTaBleHa Ha
NPOYHYI0 OCHOBY B pe3y/bTaTe Co34aHus fAH-
refiem TpeTbel ero paKeTbl — MEXKOHTUHEH-
TanbHOW paKeTbl WAXTHOTrO 6a3nMpoBaHus,
CNoco6HOW OCTUTHYTL Lieneid Ha 3aoKeaH-
CKMX [anbHOCTAX. PaKeTbl GbIIN YKPbITHI B
WaxTax oT BO3AYLWHOro HanageH1s v Morin
CNYXWUTb CPEACTBOM BO3Me3aus B Ciydyae
arpeccuu.

Cnepytouas paspaboTia ctana AOCTOMHbIM
oTBETOM flHrens B NpoTMBOGOpPCTBE C ame-
PUKAHCKUMU  PAKETOCTPOUTENAMU  MEX-
KOHTUHEHTAaNbHbIX PaKeT U CPeAcTs NpoTu-
BOpaKeTHOW 060pOHbl. 3T0 Gbina TAMENas
MEXKOHTUHEHTaNbHAsA paKeta, KMeBLas
yHVUKanbHoe 60eBoe OCHAlleHue — CBepx-
MOLLHYI0 MOHOGNIOYHYID TOMIOBHYIO 4acTb,
pasaensiolyocs u opbuTanbHyio ronosHble
yacTu. Paketa ocHalanacb CUCTEMOMN /IOX-
HbIX 60€BbIX 6710KOB, 3ththEKTUBHO CKPbIBaB-
wux B nonéte Hacroswme 6oesble 6A0KM.
MpPOTUBHUK GblN BbIHYXAEH NPeKpaTuThL 6e3-
yCrelwHble MonbITKM Co34aTh NPOTUBOPAKET-
HYI0 0BOPOHY ANs 3aluTbl OT BO3Me3aus,

CoBeTcKo-(hpaHLy3CKMIA KOCMUYeCKU annapat
Soviet-French Space Vehicle

npusHatb, yto CCCP pocTur ctpaternyecko-
ro napureTa, ¥ NOMTU Ha HOBble COrNalleHNns
Mo OrpaHNYeHnto CTpaTermyeckmx Boopyxe-
HuiA. C 0co60i HACTOMYNBOCTbIO NPOTUBHUK
H06MBaNCcA CHATUA C BOOPYKEHUA opbUTanb-
HbIX FOIOBHbIX YacTel, CNOCOGHbIX NopaxaTtb
uenu u3 Kocmoca ¢ nboro Henpeackasye-
MO0 HanpasfeHuA. XonogHas BOMHa OTCTy-
nuna, v Hag Hamu — MupHoe Hebo. bnaroga-
pa Aurento.

fAlHrenb pokasan, 4to B NepcneKkTMBe Ans
ypaBHOBELIMBaHUSA HOBbIX pa3paboTok npo-
TMBHUKA HE06X0AMMO CO3AaTb U NPUHATL HA
BOOPYXEHME LaxXTHble PaKeTHble KOMMEeK-
Cbl, C BbICOKON 3alMLEHHOCTbIO OT Agep-
HbIX HanaAeHU NPOTUBHUKA, U MOBUNbHbIE
KOMMNNEKCbl, HeynoBUMble Ha MNPOTAKEH-
HbIX oporax ctpaHbl. OH npucTynuA K non-
HOMaclWTabHOMy BHEJPEHWI0 CBOEW KOH-
Lenuun Ha npakTuke. fiHrens ybeaun paxe
CaMbiX HelOBEPUMBbIX CKENTUKOB, 4TO MW-
HOMETHbIV CTapT TAXEnon 200-TOHHOW pa-
KeTbl U3 MYyCKOBOrO KOHTeWHepa noj Aewn-
CTBMEM NMOPOXOBbIX a30B — 3T0 AOCTUKMMO.
YTo 3anycK maplueBoro Asuratens B ycio-
BMUAX HEBECOMOCTW paKeTbl nocie BbIGPO-
Ca U3 KOHTelHepa — 3TO BbINOMHUMO. YTO
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Oyayuiee — 3a pasaensiowmmmca roNoBHbI-
MU YacTamu ¢ 6oeBbiMM GIOKaMK MHANBU-
ayanbHoro HaBegeHus. KOMNaKTHbIA Mu-
HOMETHbIA  CTAapT MNO3BONUT NPOU3BECTU
YCTAHOBKY HOBbIX PaKeT B paHee NoCTPOeH-
Hble LWaxXTHble MYCKOBble YCTAHOBKM ANA ra-
304MHAMMYECKOro cTapTa v 04HOBPEMEHHO
yNpoYyHUTh WaxTbl. K coxaneHuto, AHrento
He XBaTW0 XWU3HW ANA OCYLLeCTBNEHUA Ha-
MeYeHHbIX NNaHoB.

CnoaBMXHUK 1 npojomkatens aena fHre-
NA — reHepanbHbIi KOHCTpYKTOp B. ®. YTKUH
ycnewHo 3aBeplmn paspaboTku fAHrens,
peanu3oBan BCe 3ambIC/bl €0 KOHLenuuu,
co3fan HenpeB30MeHHblE B MUpe CTpaTe-
rMYyecKkme paKeTHble KOMMAEKCbl — cTauu-
OHapHbIN waxTHbii P-36M2 «BoeBoga» u
NOABUMKHbBIN }eNe3HOL0POXHbIN PT-23 YTTX
«Monopeuy.

Komnnekc «BoeBoga» no Hactosliee Bpems
COCTOUT Ha BOOPYXEHWM CTpaTernyecKux
paKeTHbIX BOMCK Poccuinickon Pepepauuu,
obecneynBas naputer BOOpYweHMiA. «Mo-
nojel» cTan 06bEeKTOM NOMHON NMKBUAAL N
no JOroBOpam O COKpaLleHNn BOOPYKEHWI
1 yWEN B UCTOPUIO HENPEB3OWAEHHBIM U He-
NOBTOPUMBIM.

fHrenb 1 ero copaTHUKM 3aHANKN AOCTOMHOE
MeCTO B Nnnesfe COBETCKUX MepBOMpPOXOA-
ueB-paketoctpoutenen. OHM BHecAn Heo-
LLEHUMbI BKNAA B pa3BUTUE OTEYECTBEHHOW
paKeTHOM HayKu 1 TexHWkK. Co3gaHHOe UMK
cTpaterMyeckoe OpyMXue OCTaHOBWAO XO-
NOJHYI0 BOWHY.

MHorne npoektHble pa3pabotku fHrens
Nernn B 0OCHOBY HanpaBNeHUA N0 MOPCKUM
CTpaternyeckMm paketam, KOHBEPCUOHHbIM
HOCUTENAM, METeopPOIOTMYECKUM CMYTHU-
KaMm, CNyTHUKAM CBA3W.

fAlHrenb — nepBonpoxojel, HanpaBaeHUs
KOHBEPCMOHHbIX KOCMUYECKUX paKeT-Ho-
cuTenen, cospjateNlb KOCMUYECKMUX annapa-
TOB Ans 6aKHero kocmoca. Ero KoHesepcu-
OHHble paKeTbl-HOCWUTENIN CO3faHbl Ha 6ase
60€eBbIX paKeT NyTEM YCTAaHOBKM [OMNONHU-
TeNbHbIX MapLlueBbix cTyneHen. Hocutenwu
MPOM3BE/IN COTHM 3aNYCKOB COGCTBEHHbIX,
OTeYEeCTBEHHbIX U 3apybemHbIX KocMuye-
CKMX annaparos Mo Hay4yHbIM ¥ 060POHHbIM
nporpammam.

KoHBepcMoHHOE HanpaBneHue npofon-
KWW nocnefoBaTenn U yYyeHUKM AHre-
ns. ApKUM coBpemeHHbIM 06pasLom cTana
KOHBEepCUOHHaA paketa «[Henp» Ha Gase
CHMMaeMmbIX C BOOPYKEHUA cTpaTernyecknx
pakeT «BoeBoga».

CTpaHa BbICOKO OUEHWNa AeAaTeNbHOCTb
Ainrena. OH pBawabl lepon Coumanucrtuye-
ckoro Tpyaa, naypear Ba)HeWWMWX Npemuii
1 Harpaj, akagemuk Axkagemuin Hayk YCCP
n CCCP. Kb «lOxHoe» HOCMT umsa cBoero
cospaarens.

STRATEGY

YANGEL, FATHER OF STRATEGIC MISSILES

Victor Palkov

Yangel played a significant role in the formation and development of Soviet strategic
missile production and the advancement of applied astronautics. Yangel is a founder
and the first Chief Designer of the world-known Yuzhnoye Missile Production Design
Bureau (in the city of Dnepropetrovsk), and an organizer of Ukrainian missile engi-
neering and production.

In order to understand the worldwide importance of M. Yangel's missile production
work, on this peaceful day we have to conceive the uneasy period of the 40s-70s of the
previous century when the two former allies of WWII the USSR and the USA turned
into irreconcilable adversaries. The US military bases were threateningly close to the
USSR boundaries. Depressed by large-scale war losses in the Great Patriotic War, the
Soviet Union could not keep up with the US pace in the strategic armaments and was
forced by the USA into a nuclear race. The fear of a nuclear annihilating war hovered
over the world. Situated over the vast ocean and inaccessible to aviation and navy the
United States would remain invulnerable.

The USSR needed to develop appropriate strategic deterrent forces of the adver-
sary, reach quantitative parity with the USA in strategic armaments and thus stop
the threat of a war.

The only effective deterrent measure was to create a nuclear-missile shield based on
strategic ballistic missiles.

Mikhail Kuzmich Yangel rendered a great service of creating strategic missiles. He
formulated the concept of the development of strategic missile systems and overcom-
ing all difficulties of the unbeaten track introduced it to missile production:

- use of lasting fluids and solid propellants

- adoption of autonomous systems of missile control that involve a digital computer
and do not require any corrections from ground stations

- use of multi-stage multiple independently-targetable re-entry vehicles designed for
separate areal and fortified pinpoint targets

- installing means on missiles providing for a warhead overcoming of any anti-mis-
sile defence

- use of silo and mobile launchers

- missile storage in a transporter-launcher contfainer during its maintenance period;

- adoption of mortar launch from a container

- providing through building arrangements facilities for stationary missile launchers
with high protection from enemy’s nuclear missiles

- ensuring through design arrangements missile survivability under conditions of a
missile nuclear attack on a positioning area

- adaptability of missile systems to many years of operation, including long-term oper-
ation using self-contained power supply

- capability of missiles for improvement or transformation into conversion carrier
missiles.

Basing on this conception Yuzhnoye Design Bureau under the guidance of Yangel and
his team-mates developed effective combat missile systems that deprived the adver-
sary of its military advantages.

Yangel acted in cooperation with a wide range of advanced manufacturers of mis-
sile systems. Hundreds of allied organizations all over the Soviet Union were involved
in the production of missiles and missile system facilities. The most significant part-
nership was with the major missile producer, Dnepropetrovsk Yuzhny Machine Build-
ing Plant.

Although medium range, R-12 and R-14, the first Soviet ballistic missiles of mass pro-
duction, created by Yangel due to the scientific and technical backlog of domestic
missile production, completely changed the ratio of strategic forces in the world in fa-
vour of the USSR. This was the basis for the Strategic Missile Forces.

Under the realized menace of mutual destruction, the opponents were forced to
open negotiations on the limitation and reduction of strategic offensive arms. Stra-
tegic medium-range missiles returned fo their national territories: Soviet missiles left
Cuba, whereas American missiles travelled back from Turkey and Italy. That was an
important step in the lessening of tension in the conditions of mistrust and animos-
ity of the both sides.

The threat of an attack on the country with a medium-range missile with flying time to
the target equal to 15 minutes was eliminated.

The defence of the country was set on the firm basis as a result of Yangel's third mis-
sile, a silo-based intercontinental missile capable fo reach its target in transatlantic
range.

The missiles were hidden in silos protected from an air attack and could serve as a
means of refribution in case of aggression.

The next development was Yangel's appropriate response in the rivalry with US build-
ers of interconfinental missile and anti-missile defence facilities. It was a heavy in-
tercontinental missile with the unique combat equipment, a superpower multi-stage
warhead, multiple and satellite warheads. The missile was also equipped with false
warheads that were hiding real warheads well during the flight. The opponent had to
stop its unsuccessful efforts to create anti-missile defence for its protection from re-
venge, admit that the USSR achieved strategic parity and consent to new strategic

arms limitation agreements. The USA showed peculiar persistence striving for satel-
lite warheads to be discarded from service being able to hit targets from the space in
any unpredictable direction. The Cold War drew back; there is a peaceful sky over our
heads. Thanks toYangel.

Yangel proved that to equalize new developments it was necessary to create and
adopt silo-based missile systems highly protected from an enemy’s nuclear attack and
mobile systems elusive on the country’s vast territory. He proceeded to a full-scale in-
troduction of his concept in practice. Yangel was able to persuade the most distrust-
ful sceptics that a mortar launch of a heavy 200-ton missile from a launcher under
the action of powder gas is possible. That a start of a cruise engine when the missile
is in the state of weightlessness after it is launched is accomplishable. That the future
belongs to multi-stage independently-targetable re-entry vehicles. A compact mortar
launch will allow installation of new missiles in earlier constructed silo launchers for a
gas-dynamic launch and at the same time strengthen silos. Unfortunately, Yangel did
not manage to implement all the intended plans.

Yangel's companion and adherent, the chief designer V. Utkin successfully completed
Yangel's developments, realized all his concept projections and created unsurpassed
strategic missile systems: stationary silo-based R-36M2 (Voevoda) and mobile train
RT-23 (Molodets).

The Voevoda system is still in service of the Strategic Missile Forces of the Russian
Federation ensuring armament parity. Molodets was an object of complete liquida-
tion in accordance with the Strategic Arms Reduction Treaties and, matchless and
unique, became a part of the history.

Yangel and his feam-mates took an honourable position in the galaxy of the Soviet pi-
oneer missile builders. They made a priceless contribution to the development of do-
mestic missile science and fechnology. The strategic weapons of their production pre-
vented the Cold War.

Lots of Yangel's design projects formed the basis for Navy strategic missiles, conver-
sion carriers, meteorological and communication satellites.

Yangel is a pathfinder in the sphere of conversion missile carriers and a creator of
near space vehicles.

His conversion missile carriers were constructed on the basis of operational missiles
by adding extra sustainers. These carriers launched hundreds of domestic and for-
eign spaceships for scientific and defence programmes.

The development of the conversion branch was continued by Yangel's followers and
pupils. A bright example is the Dnepr conversional missile based on the Voevoda stra-
tegic missile that is being discarded from service.

The country highly appreciated Yangel. He was Doubly Hero of Socialist Labour, an
owner of prestigious awards and prizes, and a member of the Academy of Sciences
of the Ukrainian Soviet Socialist Republic and the Academy of Sciences of the USSR.
Modern Yuzhnoye Design Bureau bears the name of its founder.

MuHOMETHBIN cTapT
Mortar Launch
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Hocutenb «Lluknon»

Tsyklon Carrier
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MUXAWU KY3bMUY AHTEJIb

(25.10.1911, pep. 3bipAHoBa MpKyTckoit ry6. - 25.10.1971, MocKkBa) — y4&HbIN.
[MaBHbIA KOHCTPYKTOp, PYyKOBOAWTENb W oOpraHusaTtop paGoT B ob6nactu
paKeTHO-KOCcMUYecKo  TexHuku. [lBaxabl  Tepoit  CoumanucTtuyeckoro
Tpyna (1959, 1961). OkoHuun MAU wum. OpaxoHMKuA3e Mo cneunanbHOCTU
«camonérocTtpoeHue» (1937), Akapemuio aBraunoHHo npombiwneHHoctn CCCP
(1950), nokTOp TexHMuYecKmx Hayk (1960), aeiicTBuTeNbHBIN YneH AH YCCP (1961),
AH CCCP (1966).

Pa6otan Ha TekcTuabHo dabpuke, r. KpacHoapmerick Mockosckom 06. (1929~
1931). KoHCTpyKTOp, BeAyLNIA NHXKEHep, MOMOLHWK MaBHOr0 KOHCTPYKTOpa,

MIKHAIL KUZMICH YANGEL

STRATEGY

3am.aupekTopaB Kb H. H.Monnkapnosa Ha 3aBoae nM. MerxuHckoro (1935-1944).
3aMm. rnaBHoro nHxeHepa B OKB-155 A. V. MukosHa (1944). Bepywmii nxxeHep B
OKB-23 B. M. Maicuwwesa (1945). MpuHuman yuactue B pa3paboTke nctpebutenei
WN-153, WN-180, p[BYXMOTOPHOrO TAXKENOro WCTpPeGUTENs COMPOBOXAEHMUA
AanbHux 6oM6GapAMPOBIIVKOB (BeAywWwmnii npoekTa) U Ap. CaMOnéToB B UX
ucnbiTaTenbHbIx Nonétax. B 1939 r. 6bin B cnyxebHoi KomaHampoeke B CLLA,
rAe Ha 3aBOJax pasnnyHbix GUPM 3aHUManNcA NpUoBpeTeHNeM KOHCTPYKTOPCKOM
N TexXHONOTMYECKON [OKYMeHTauuuW Mo MPOU3BOACTBY CaMONETOB U
aBMaLMOHHbIX aBuraTtenein. B rogbl Benukon OTeyecTBEHHOW BOWHbI - W. O.
AVpeKTopa 3BaKymposaHHOro u3 Mocksbl B HoBocnbupck aBnasasoga N2 51,
obecneyvBatoLiero pa3paboTKku KoHCTpyKTopckoro 6iopo H. H. Monukapnosa.
OpraHusoBan AoBoAKY wucTpeGutenen W-180, W-185, mopudukaumio camo-
néra Mo-2. C 1946 no 1948 r. - B annapate MuHWcTepcTBa aBUALMOHHOMN
NPOMbILUNEHHOCTU, KOOPAUHMPOBAN paBoTbl N0 Pa3BUTIO CAMONETOCTPOEHMA.

C 1950 no 1954 r. - B HAN-88* (B panbHeiwem LHUWMaw), r. KanuuuHrpag
(ceituac r. Kopone) MocKoBcKol 061.: HauanbHUK OTAena Npubopos 1 cuctem
ynpaBneHusa, 3aM. rnaBHoro KoHcTpyktopa OKB-1 HWUW-88 C.T. Koponesa,
avpekTop (Man 1952 - oktaGpb 1953), 3atemM rasHbI uHxeHep HUN-88.
YuacTBoBan B paspaboTke npoekToB pakeT P-5, P-7, pykoBoaun pa3paboTKoii
npoektoB paxer P-11, P-12, opranusosbiBan wuccnegoBaHus B 061acTu
a3poAnHAMUKKM, BanIMCTUKK, MaTepuanoBefeHuns, Apyrux npobnem paxeTHown
otpacau (1950-1954).

C 1954 no 1971 r. - rnaBHbIi KoHcTpykTop OKB-586 (KB «lOxHOe»,
r. lHenponeTpoBck). OCHOBOMOMOXHMK HOBOrO HanpaBfneHna B obnactu
CTpaTernyecKknx BOOPYXEHUIA, CBA3AHHOrO C CO3AaHNEeM paKeT Ha cTabUbHbIX
BbICOKOKMMALLMX KOMMOHEHTaX TOMIMBA, CTaBLIMX OCHOBOWM PaKeTHbIX BOWCK
cTpaTervyeckoro HasHauveHvs. BosrnaBun cospaHue pakeTHbIx Komnnekcos P-12,
P-14, P-16, P-36, MPYP-100, P-36M, kocMuyecknx pakeT-HocuTeneir «<Kocmoc»,
«Kocmoc-2», «LnknoH-2», «Luknon-3», pakeTHoro 6noKa nyHHOro Kopabns
komnnekca H1-J13, kocMuyeckux annapatos «Kocmoc», «MHTepKkocMoc», «<MeTeop»,
«Uennnar (1954-1971).

JlenyTat ropoackoro coseta r. KanuHuHrpaga Mockosckon 06a. (1952-1954),
BepxoBHoro Coseta CCCP (1966-1971). Kananaat B uneHbl LUK KMCC (1966~
1971).

JNaypeat Jlenunckon (1960) n locyaapcteeHHoin (1967) npemuin, npemun un
3onoToit Meaanu um. C. I. Koponesa (1970). HarpaxaéH opaenamun Jlenuna
(1956, 1959, 1961, 1969), OkTAGpbCKoit PeBontoumnn (1971) n ap. Harpagamm.
Pepepaunn kocmoHaBTMKM CCCP 1 YKkpauHbl yupeannn mefanb ero MMeHu.
Ctunenaun ero umenn - 8 MAU, ArY. Ero uMa npucBoeHo rocyaapcTBeHHOMY
KOHCTpyKTOpCcKOMy Gtopo «OxHoe» (1991). Ero umeHem Ha3BaHbl: acTepous
n Kpatep Ha JlyHe, nocénok B MpKyTckoi 061., nNuK Ha MaMupe, okeaHCKuWi
cyxorpys «Akasemuk flHrenb», ynuubl B Mockse, Kuese, [lHenponeTpoBcke,
Bbpatcke, balikoHype, KpacHoapmeiicke, MupHoMm, 3HameHcKe. YcTaHOBNEHbI
namsATHble GlocTbl B ropogax YKenesHoropcke-Mnumckom MpkyTckon o6a.,
JlHenponeTpoBcke, Ha KocMoapomax baiikoHyp, Mneceuk, MeMopranbHbie AOCKK
Ha 3,aHUAX TeKCTUNbHOM (abpuku B KpacHoapmeiicke, MAU, LUHUWmaw, TKb
«HOxHoe». Mo4éTHbIN )uTenb r. bakoHypa.

(25 October 1911, Zyryanova Settlement, Irkutsk Prov-
ince - 25 October 1971) was a scientist. Chief Designer,
Missile and Space Technology Leader and Work Coor-
dinator. Doubly Hero of Socialist Labour (1959, 1961).
Graduated from Ordzhonikidze Moscow Aviation Insti-
tute as an aircraft construction engineer (1937) and
USSR Aircraft Academy (1950); D.Sc. (1960), active
member of the Academy of Sciences of the Ukrainian
Soviet Socialist Republic (1961) and the Academy of
Sciences of the USSR (1966).

Worked at a textile factory in the town of Krasnoar-
meisk, Moscow region (1929 - 1931). Designer, Senior
Engineer, Chief Designer Assistant, Deputy Manager
in N. Polikarpov Design Bureau at Menzhinsky Plant
(1935 - 1944). Deputy Chief Engineer in A. Mikoyan
OKB-155 Experimental Design Bureau (1944). Senior
Engineer in V. Myasishchev OKB-23 Experimental De-
sign Bureau (1945). Participated in the development of
the I-153 and I-180 fighters, a twin-engine heavy fighter
for following long-range bombers (Project Leader), and
test flights of other aircrafts. In 1939 was on a business
trip to the USA where at different plants was procuring
design documentation on production of aircrafts and
aviation engines. During the Great Patriotic War was
Incumbent Director for Aircraft Factory No. 51 evacu-
ated from Moscow to Novosibirsk, a factory providing
the developments of N. N. Polikarpov Design Bureau.

Organized final adjustments of the 1-180 and 1-185
fighters and a modification of the Po-2 aircraft. From
1946 till 1948 worked for the Ministry of Aircraft Pro-
duction, coordinating works on the development of the
aircraft construction.

From 1950 till 1954 worked for NII-88 (later Central
Research Institute of Machine Engineering, TsNIIMash)
in Kaliningrad (now Korolev), Moscow region as Head
of the Instrument and Control System Department,
Deputy Chief Designer of OKB-1 of S. Korolev NII-88,
Director (May 1952 - October 1953) and then Chief En-
gineer of NII-88. Took part in the project development
of the R-5 and R-7 missiles, gquided the project devel-
opment of the R-11 and R-12, and organized studies of
aerodynamics, ballistics, material science and other
problems of rocket production.

From 1954 till 1971 was Chief Designer of the OKB-
586 Experimental Design Bureau (Yuzhnoye Design
Bureau) in Dnepropetrovsk. Founder of a new branch
of strategic armaments, i.e. production of missiles using
stable high-temperature fuel components that became
a basis for the Strategic Missile Forces. Headed the
construction of the R-12, R-14, R-16, R-36, MRUR-100
and R-36M missile systems, the Kosmos, Kosmos-2,
Tsyklon-2 and Tsyklon-3 carrier missiles, the N1 - L3
moonship stage, as well as the Kosmos, Interkosmos,
Meteor and Tselina spacecrafts (1954 - 1971).

Member of the Kaliningrad Town Council, Moscow re-
gion (1952 - 1954) and the Supreme Soviet of the
USSR (1966-1971). Candidate Member of the Central
Committee of the Communist Party of the USSR (1966~
1971).

Laureate of the Lenin Prize (1960), the State Prize
(1967) and the S. Korolev Prize and Gold Medal (1970).
Was awarded four Orders of Lenin (1956, 1959, 1961,
1969), Order of the October Revolution (1971) and
other prizes.

The USSR and Ukrainian Astronautical Federations
established the M. K. Yangel Medal. There are M. K.
Yangel scholarships in Moscow Aviation Institute and
Dnepropetrovsk State University. Yuzhnoye State De-
sign Bureau in Dnepropetrovsk was named after Yan-
gel (1991). His name is also given fo a minor planet and
acrater on the Moon; a settlement in Irkutsk region; the
Akademik Yangel ocean cargo ship; streets in Moscow,
Kiev, Dnepropetrovsk and Baikonur. Yangel's commem-
orative busts were erected in Zheleznogorsk-llimsky
(Irkutsk region) and Dnepropetrovsk as well as in the
Baikonur and Plesetsk cosmodromes. There are memo-
rial plaques on the buildings of the textile factory in the
town of Krasnoarmeysk, Moscow region; Moscow Avia-
tion Institute; TsNIIMash in Korolev, Moscow region; Yu-
zhnoye Design Bureau in the city of Dnepropetrovsk.
Honorary Resident of Baikonur.
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COBPEMEHHOE OEOPY[OBAHME OT BEQYLUMX KOMMAHHWA!
ADVANCED TECHNOLOGIES FROM ADVANCED COMPANIES!

CTAHKOCTPOEHME

Mpw nogoepxke MTIN www.stankoexpo.com

@ MEXOYHAPOOHAA CNEUWANM3VPOBAHHAR BbICTABKA

18-21 oKTH 6pﬂ, 2011 . Mockea, MBL Kpokyc 3kcno

METEHHBDEPHEHTI:IBH!-DUJ,HE CTaHKW, HHCTRYMEHT, KOMNNEKTYHLHE H3ILENKWA,

NOALWMNHUKK, NWTeHHOe npou3soacTeo, obpaborka nucTosoro metanna,
FI'IJElDTﬂTEIHHHE, GEDPYﬂDEEHHE OAnA CB3apKM MeTannoB W nnacTtMacce,
INEKTPOTEXHNKA, MIMEPUTENLHLIE NPHUOOPEI, HAHOTEXHONOTHM, KOHCANTHHT.

CoBpemeHHoe o6opyaoBaHKe OT BegyLmux KoMnaHuii!
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KoMNMmAHWR

COBPEMEHHAR R
- - rF 9
MALMHOCTFORTENbHAR KUK A OOKOH

BEPHOE PELLEHME O11A BALUENO BU3HECAI
THE RIGT SOLUTION FOR YOUR SUCCESSFUL BUSSINESS!

CrankocTpoenmne - 2011 - YCNEX FTAPAHTUPOBAH!

¥ BeIrogHble KOHTPaKThI
v Yeennuyenune obrwema npogax
v PeanbHble nokynaTenw

OpranmaaTop: 000 Right Solution g
+7 (495) 945 51 70 +7 (495) 945 50 19 I@‘

info@stankoexpo.com

HOMMNJIEKCHbIE JIASEPHbIE PELLEHUA

CI *IH - 194021, CankT-Tetep6ypr, yn.Xnonuxa, a. 8a
Ten.: +7 (812) 552-98-43, +7 (812) 297-98-00
POCCMRCKO-TEPMARCEMI o oticeargite.ru

WESTP NASEPHLD TEXHORONRR  http/wwwrglteru

Poccuiicko-repMaHCKMiA LEHTP Nla3epHbIX TEXHONOT WA

NasepHas o6paboTka OTHOCMTCA K TexHosormam o6paboTkn Mmatepuanos
KOHLEHTPUPOBAHHbIMM MOTOKaMK 3HEPrun. 3a CYET BbICOKON KOHLEeHTpauuu
3Hepruu nasepHas o6paboTka obecneymBaer NOKaNbHOCTL 30HblI BO3AENCTBUSA,
BbICOKME CKOPOCTW Harpesa 1 OXNayaeHWs, Majible pasmepbl 30Hbl TEPMUYECKOTO
BANAHUA.

Hamu paspabortaHbl cnegytolime 6a3oBble TEXHONOrMM 06paboTHN METANTNYECKUX
U HEMETAIIMYECKMX MaTepUaos:

e 2D- n 3D-na3epHasn pe3Ka;

® 2D-wun 3D-na3epHas cBapka.

® NOBEPXHOCTHAs TepMO06PaBOTKA 1 TEPMOYNPOYHEHME;

® HanjaBKa M3HOCOCTOMKUX NOKPbITUIA U peMOHTHAs (MTOPOLWKOBAs U C
npucafoYHoi NPOBONOKON);

® MpoLINBKA OTBEPCTUN;

CKpainbupoBaHue;

rpaBUpOBKa;

NnoC/ioiHOe CHATUE;

MOANDUKALMA NOBEPXHOCTY;

Laser treatment applies to concentrated beams processing technologies of materials.
Laser radiation provides a small volume of treated area, high rates of heating and cooling, very
small size of the heat affected zone due to the high energy concentration.

We have developed the following core technologies:

+ 2D-and 3D-laser cutting of metals and insulators;

- piercing holes in metals and insulators;

- scrubbing;

- engraving of metals and insulators;

« layer-removal;

- surfacing of wear-resistant coatings and repair (powder and filler wire cludding);

- surface thermo hardening;

- surface modification;

+ 2D-and 3D-laser welding.

WccnepoBaHus TexHonorum CepBuc ObyyeHune
1 paspaboTku 1 06opyaoBaHue

[JaHHble TEXHOMOMMM MOTYT YCNeLWHo npu-
MEHATLCA KaK NpW U3roToBleHUN feTanein
ob6Lero HasHaYeHus, TaK Y OTBETCTBEHHbIX
U3LeNunax 3HepreTMYeCcKoro MalnHOCTPO-
eHus, o6uiero MalMHOCTPOEHUsA, aBTOMO-
61NecTpoeHns, aBMacTpoeHus, CyaocTpo-
eHus; ans Hedte- 1 rasonobbiBaoLero
KOMMNEeKCca; B NPOM3BOACTBE MeEATEXHUKMN
W 3N1EeKTPOHHbLIX KOMMNOHEHTOB.
MpUMeHNTENBHO K KOHKPETHbIM U3Lennam
Poccuiicko-Tepmanckuii LieHTp JlazepHbIx
TexHONOrnim BbINOAHAET pa3paboTKy Tex-
HOJMIOFMYECKUX MPOLECcCOB; W3roTOB/EHUE
obopynoBaHuA AN UX peanu3aunu; MeTo-
[bl U CpefCcTBa KOHTPOIS U yrpaBiaeHus na-
pameTpamu npouecca u KOHTPO/A roTOBbIX
nsnenunn.

These technologies can be applied successfully, as
in the manufacture of parts for general purpose,
and critical parts of power engineering, general
engineering, automotive, aerospace and shipbuilding
to oil and gas complex in the manufacture of medical
equipment and electronic components.

In relation to specific products we make development
processes, development and manufacturing of equip-
ment for their implementation, methods and tools for
monitoring and controlling process parameters and

controlling of finished products.

Koncantunr Yenyru no nasepHomn

obpabotke
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Onecs WenectoBa, pykosoanTens npoexkTHou rpynnbl 3A0 «<EBPAAC.UT»

nepuoj aBTomatv3alLnm, Koraa orpomMHas 4actb KOHbUAEH-
umanbHom nHhopmaumm nepeHocuTca us cendos 1 apxMBoB
B MH(OPMaLMOHHbIE BbIYNCAUTENbHbIE CUCTEMbI, BaXHEN-
MM BOMPOCOM, KaK AN 060pOHbI, TaK U ANA 3KOHOMUKM CTPaHbl,
cTaHoBuTCsA obecneyeHne nHdopmayunoHHon 6esonacHoctu (MB).
Take 3ameTum, 4TO HapyweHue 6e30nacHOCTM MHbopMauuu,
cocTaBasiolei ciyxebHyio TalHy, MOXKeT ABAATLCA KaK aAMUHU-
CTPaTUBHBIM, TaK W Yrol0BHbLIM NPaBOHapyLleHeM, COOTBETCTBEH-
HO HEAOCTaTOK MH(MOPMALMOHHON 6e30NacHOCTU Ha npeanpus-
TUAX BOEHHOMN OTPAC/IM FPO3UT He TONbKO MHTepecam CTpaHbl, HO
U nepcoHany, oTBevatolemy 3a paboty ¢ KoHdUAEHLMANbHBIMK
AaHHbIMU.
TaK KaK e ob6ecneunTb HafEXHYIO 3aLUTy CYKeOHOM TaiHbI?
B Bonpoce obecnedeHns nHhopmaumnoHHon 6e30nacHoCTM Tpaaum-
OHHO 60/1bLLIOE BHAMAHMWE YAENAETCA CUCTEMAM TEXHUYECKON 3aLyuThl
nHpopmaumnu. OfHAKO 3N0YMbILNEHHUKN He CTOAT Ha MeCcTe W KaX-
Abli ieHb M306peTatoT HoBble MyTU 06x0Aa 3aLuThl. Takum ob6pasom,
AnsA 3hdeKTuBHoro obecneyeHns MHbOPMaLMOHHOK 6e3onacHoCTy
O/IHUX TEXHWUYECKWX CPEACTB 3alUMTbl YKEe HeA0CTaTOuHO — HeobXxo-
AMMO TaKke peLatb BOMPOCh yNpaBneHns MHPOpMaLMoHHoi 6e30-
NacHOCTbIO A5 NOCTOSHHOTO COBEPLUEHCTBOBAHUA CUCTeMbI obecne-
yeHua Wb Ha npeanpuatun. C 3TOM e Lienbio BHeAPATCA NpoLecchl
ynpasneHuns nHumnaeHtamm Nb.
B cooTBeTcTBUM € TpebOBaHUAMYM Pa3nnyHbIX CTaHAAPTOB ynpaBie-
Hua VB, npouecc MHLMAEHT-MeHeKMEHTa JOMKEH COAePKaTh Cnesy-
loLLLe OCHOBHbIE CTAANU:
® 06HapyeHWe NHLMAEHTOB C MOMOLLbI0 PA3NNYHbIX UCTOYHWUKOB W
OpraH13aunoHHO-TEXHUYECKNX Mep;
® KnaccuduKauuio MHUMAEHTA ANA onpejeneHus napameTpoB ero
CO34aHMA U Ha3HAYeHWA 3afaY;
® KOppenAuuio MHUMAEHTA C CYLeCTBYIOL MMM 3aperncTprpoBaHHbl-
MV VHUMAEHTaMK, C He3aperncTprpoBaHHbIMU COOBLIEHNAMU B UC-
TOYHMKaX 0BHapyKeHus;

® pearMpoBaHMe Ha UHLWUAEHT, NPUHATUE MepP MO YCTPAHEHWIO UH-
LneHTa 1 ero nocneacTsui;

® aHanM3 MHUMAEHTA N0 UMEIOLMMCA AaHHbIM, onpejeneHne npu-
YMH BO3HWKHOBEHUA UHLNAEHTa;

® NNaHMpOBaHWe MepoNpUATUIA C LLeNbio NpeaoTBpaLLeHns nossne-
HUS MHUMAEHTA B aNbHENLEM.

TpaAMLMOHHO Mcnonb3yemble AN YNpaBAeHUA WHUUAEHTaMW OT-
aenbHble pewenuns Tuna SIEM unu Service Desk, faxe B coBOKyn-
HOCTW, NO3BONAIOT PeLmnTb NWLb HEe3HAYUTENbHYI0 Y4acTb Nnepeync-
NeHHbIX 3ajay. O4eBMAHO, YTO AN KAYECTBEHHOrO ynpaBieHus
VHUMAEHTaMM HeobXoAMMO KOMMIEKCHOE pelleHne, obecneynBalo-
Liiee BbIMONHEHME BCEX NEPEYUCNEHHbIX Bbllle TpeOOBaHUM K NHLK-
LEeHT-MEHeLKMEHTY.

OAHUM 13 TaKMX OTeyecTBeHHbIX pelweHnn asnserca «bA3NC-Mo-
HUTOPUHI» Komnauun «EBPAAC.UT». Cuctema coctout u3 [lopTa-
na ynpasneHus nHdopmauoHHON 6e30MacHOCTbIO, CofepKalLero
pasnuyHble MOAyAM 06paboTKU MHLMAEHTOB, U KOMMIEKCa ynpasne-
HUs cobbiTusiMu NB, B KayecTBe KOTOPOro MOXET ObiTb UCNONb30Ba-
Ho nio6oe coBpemeHHoe peleHne knacca SIM unn LogManagement,
Hanpumep Takoe kak IBM Tivoli SIEM, Symantec SIM, ArcSight ESM,
B TOM Yncne n Open Source Tuna OSSIM.

BHegpeHue nogobHOro pelieHns No3BOMUT BbIABAATL U BAOKMPO-
BaTb Yrpo3bl Ha NepBbiX CTaAMAX WX BO3HUKHOBeHUA. Pasymeetcs,
KayecTBO 3alUWTbl AAHHbIX 3HAUYUTENbHO MOBbLICUTCA 3@ CYET OAHO-
BPEMEHHOr0 MCMONb30BAHUA CUCTEMbI YNPaBNeHUA WMHUWAEHTaMU
1 3awmtbl Hbopmauuu. C 3toin uensto «<EBPAAC.UT» npeanaraet
paclwmpenune ctaHgaptHoro @yHkuuonana «bA3UC-MoHWUTOpUHM
LONONHUTENbHBIMM MOAYNAMM 3aLnTbI 1 ynpaBneHus Nb.

Cuctema ynpasneHuna uHumnpeHtamm «bA3NC-MoHuTOpuHrs 1 eé
paclwmpeHHas BepCcUA PEKOMEHAYIOTCA AN BHeLPEHWA Ha Npeanpu-
ATUAX, PaboTalolmnx ¢ KoHdUAEHLMANBHOWK CyKeBHOW N KoMMep-
4yecKon uHbopmaumen, 1 B opraHusaLusax, 3anHTEPeCcoBaHHbIX B
HaféxHOM obecneyeHun cBoeit MHhOopMaLMOHHON Be3onacHoCTy.

RELIABLE OFFICIAL SECRET SECURITY

Olesya Shelestova, Operation Leader of EVRAAS.IT, JSC
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Architecture Diagram for BASIS-Monitoring System

ApxutekTypHas cxema cuctembl <\BA3NIC-MoHUTOPUH

In times when automation techniques allow storing
huge amount of confidential information in computers,
information security becomes of great importance for
national economy and defense, in particular.

It should be mentioned that security violation of confi-
dential information can be considered both an admin-
istrative and criminal violation. Therefore, poor infor-
mation security at DIC enterprises might threaten the
national inferests as well as the interests of the person-
nel responsible for this confidential information.

How to Ensure Reliable Information Security?

In matters of information security much attention is
traditionally paid to data security equipment. The in-
truders do not stand still and find new ways of data
security cracking. In order to ensure information se-
curity, it is not enough just to have the advanced data
security equipment. It is also required to solve the is-
sues regarding information security management
which constantly improves information security at the
enterprise. Information security incident management
is introduced for this reason as well.

In accordance with the requirements of various stan-

dards of information security management, the inci-
dent-management process should contain the follow-
ing stages:
+ Incident detection with a help of different manage-
ment and technical measures;
+ Incident classification in order to determine param-
eters of its development and appoint tasks;
+ Correlation of incident with existing recorded, non-
registered messages in identification sources;
+ Response to incidents, taking measures on elimina-
tion of incidents and its consequences;
+ Incident analysis according to the available data, de-
termination of its causes;

Business event planning aimed at prevention of inci-
dents in future.
The conventional incident-management solutions, like
SIEM or Service Desk, even together solve only part of
all the tasks indicated above. It is evident that the high-
quality incident management requires an integrated
solution which provides implementation of all require-
ments for incident management listed above.
Basis-Monitoring, developed by the Russian System In-
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tegrator EVRAAS.IT, is one of such solutions. The sys-
tem consists of information security management
portal, which contains different incident processor
modules, and event control system which might be rep-
resented by any state-of-the-art SIM or Log Manage-
ment solutions like IBM Tivoli SIEM, Symantec SIM,
ArcSight ESM, including Open Source of OSSIM type.
Introduction of such solution will allow detecting and
clocking the threats at an early stage. It stands to rea-
son that data security quality will be significantly en-
hanced by simultaneous use of incident management
and information security systems. For this purpose, a
standard set of BASIS-Monitoring functions is provid-
ed with additional information security modules that
ensure confidential information protection and man-
agement.

Incident management system BASIS-Monitoring and
its extended version is recommended to be provided
at enferprises which operate with any confidential and
commercial information as well as at companies which
are interested in ensuring their information security.

HEMNPEPbLIBHOCTb BU3HECA

MHTETrPUPOBAHHBIE CUCTEMBI
YNPABJIEHUA BE3OINACHOCTbIO

BE3OMNACHOCTb OB bEKTOB

UHPOPMALIMOHHAA BE3OINMACHOCTb

3awmTa rocyaapcTBeHHOM, Cry>KeOHOM U KOMMEpPYEeCKOMN TalHbl,
nepcoHanbHbIX AaHHbIX, KCUU

Co3paHue cucTeM 3almuThbl MHGopMaLuuKu U ynpaBrieHust
UHdOPMaLMOHHOM 6e30MacCHOCTLIO

ATTecTtauusa u KOMNNeKCHoe CepBUCHOEe O0GCnyXnBaHne 00 HLEKTOB
nHdopmaTmnsaumumn

info@evraasit.ru Ten: +7 (495) 792-54-30
http://www.evraasit.ru. . Qakc: +7 (495) 792-54-31
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MpoayKuma cepTuduumpoBaHa

TEXHONOrAM HEPAaIz2pywamuery KOHTpOonA

KoHTponuMpyemsie Matepuansl U BulsBnaemsie
nedekTsl :

@ CoTOBbIE M KOMMNO3WTHLIE CTPYKTYPbI
(paccnoeHus , HeNPoOKNeW , HEOAHOPOAHOCTH
MWT.A.).

@ [lerkocnnaeHbie KOHCTPYKUMK (BCE BUaLI
KOPPO3WA U PAcCNOeHMI) .

@ INeKTPonpoBOOHLIE MaTepUank.
(NOBEPXHOCTHBIE M NOANOBEPXHOCTHLIE

pedekTsl) .

Ona onpegeneqwa nonoxexus N3 Ha obsekte
KOHTPONA, UCNONBL3YETCA KOOPAUHATHOE

ycTpoicTeo "Cnangep M2" (ckanep).

OpHoepemeHHan paboTta ¢ 3 pasHelMK HACTPOAKaMK
NO3BONAET NPOBOAMTL NAapannensHoe TECTUPOBaHWE

0o 3-X cnoee UccneayeMoro marepwana.

Mockea , Kponwragrckmia 6-p , 0. 7
Tid : +7(495) 225-99-60 , 662-59-38 www.votum.ru

COBPEMEHHbIE

ENTERPRISES

INNEKTPOHHBIE KOMNNEKTYOLWWE U3AENTNA

OTKprToe aKumoHepHoe obuectso «Cne-
UManbHOe KOHCTPYKTOPCKO-TEXHONONU-
yeckoe 6topo no peneiHoit TexHuke» (OAO
«CKTBE PT») siBAsieTcs OAHUM W3 Beaylimx
pa3paboTyMKOB U M3roToBWUTENEN U3Aenuii
3NEeKTPOHHO KOMMOHEHTHO 6a3bl B Poccuit-
cKoii depepaunn u ctpaHax CHI. Paspaba-
TbiBaemble v nsrotasnvsaemsie OAO «CKTB
PT» n3penus HaxodaT LUMPOKOE MpUMeHe-
HUe B CaMbIX Pa3NMYHbIX 06NACTAX TEXHUKY,
B TOM YuC/le B annapatype CBA3MW, CUTHaNM-
3aLuy 1 ynpaBieHus, MPOMbILLIEHHON aBTO-
MaTuKe, MalMHOCTPOEHNUM, TPAHCMOPTe, Ca-
MONETHOW M PaKETHO-KOCMUYECKOMN TEXHNKE,
npru6opOCTPOEHUH, CYROCTPOEHUN, INEKTPO-
060pyf0BaHNM, aBTOMOGMALHOW 3NEKTPO-
HUKe, CreLnanbHoi 1 061 enpOoMbILNEHHO

MODERN ELECTRONIC COMPONENTS

Special Relay System Design and Engineering Bureau,
JSC (SKTB RT) is one of the leading manufacturers of
electronic engineering in the Russian Federation and
CIS countries. Its products are used in many different
machines including communication, warning and con-
trol equipment, industrial automation, machine build-
ing, fransport, aircraft and space-rocket equipment,
instrument engineering, electrical equipment, in-car
electronics, special and standard communications
electronics.

The main areas of enferprise activities are as follows:

1. Development and manufacture of secondary power
supply modules (IVEP 27, IVEP 37 etc.).

2. Development and manufacture of electromagnetic
relays:

-mini reed relays (RGK 56 - RGK 58, etc.)

- HF reed relays used for switching electric circuits with
frequency up to 2 GHz (RGA 13 and other)

paano3NeKTPOHHON annaparype.
OCHOBHbIMUW HanpaeBneHUAMU AeATeNbHOCTH
OAO «CKTB PT» aBnsatoTcs:

1. Pa3paboTKa 1 MU3roToBeHne MOAENbHbIX
PALOB UCTOYHMKOB BTOPUYHOTO 3NEKTPONU-
TaHus (UB3N 27, B3N 37).

2. Pa3paboTKa 1 U3roToB/eHKe 3eKTpomar-
HUTHBIX pene:

—  MWHMATIOpPHblE TEepPKOHOBblIE pefne
(PTK 56 — PTK 58 1 ap.);

— BbICOKOYACTOTHblE FEPKOHOBLIE pene ans
KOMMYTaLMM 3NEKTPUYECKUX Lierneid YacTo-
Toin go 2 Iy, (PrA 13 v ap.);

— MPOMEKYTOUHbIE 3N1eKTPOMArHuTHbIe pene
(PMK 102 u ap.).

3. PaspaboTKa 1 13roToB/ieHMe U3aennii Mu-
KpocucteMHOM TexHukn (pene, nepexnio-

-intermediate electromagnetic relay (RGA 102, etc.).

3. Development and manufacture of microsystem
equipment (relays, switches, and multiplexers) using
MEMS-technologies (micro electro-mechanical sys-
tems).

4. Development and manufacture of static (non-con-
tact) dual application relays which can be used to re-
place electromagnetic relays in weapons and military
equipment samples.

5. Development and manufacture of ceramic raised-
cosine mini filters with frequency range from 3 up to
15 GHz.

6. Development and manufacture of ceramic-metal and
glass-to-metal sealed housings for UHF transistors, di-
odes and fibre-line transceiving modules.

7. Development and manufacture of specialized pro-
cess and fest equipment.

The enterprise has a sufficient research and develop-

yatenu, Kommyrtatopbl) Ha ocHose M3MC-
TeXHONOruM  (MMKPO3NEKTPOMEXaHUYeCKne
CUCTEMBI).

4. Pa3paboTka M UM3roToBNEHWe CTaTuye-
CKuX (6ECKOHTAKTHbIX) penie, pefne BpemeHu,
npeAHa3Hauy€eHHbIX B TOM YKC/e A5 3aMeHbl
3NeKTpoMexaHUYecKux pene B obpasiuax Bo-
OPYEHWUIN N BOEHHOW TEXHUKU.

5. Pa3paboTka 1 M3roToBNEHWE MUHMATIOP-
HbIX Kepamuuyeckux ¢punstpos Tna ®MNK Ha
AmnanasoH yactor ot 3 go 15 My,

6. Pa3paboTKa 1 M3roToBNEHME METaNNoKe-
PaMUYECKNX W METaNNOCTEKNAHHBIX repme-
TUYHbIX KopnycoB ana CBY-tpaH3ucropos,
OMOJ0B U Mpuémonepeaarolinx Moaynen
BOJIC.

7. Pa3paboTka 1 N3roToBNEHNE CreLnanbHo-
o TEXHOJIOTMYECKOr0 U KOHTPO/IbHO-UCTbITA-
TenbHOro 060pyLoBaHuS.

OAO «CKTB PT» obnaaaet Heo6xoAMMOIA Ha-
YYHO-TEXHWUYECKON 6a30i 1 NPOM3BOACTBEH-
HO-TEXHONOrMyeckon 6ason ans paspabor-
KM W NPOM3BOACTBA W3AENUIA 3NEKTPOHHOIA
KOMMOHEHTHON 6a3bl COBPEMEHHOro Tex-
Huyeckoro yposHA. OAO «CKTB PT» rotoso
pa3pabotatb U OCBOWUTb B CEPUAHOM Mpo-
M3BOACTBE KOMMEKTYIOLLNE W3Aenus no
BaLMM Tpe6OBaHMAM.

locypapcTBeHHas Kopnopaums
«PocTtexHonornun»

OTKpbITOE aKLuMoHepHOoe 06LWwecTBO
«CneumnanbHOe KOHCTPYKTOPCKO-
TexXHoNornyecKoe 6topo No peneHomn TeXHUKe»
(OAO «CKTB PT»)

173000, r. Benukuit Hosropoa,
yn. HexuHckas. a. 55

Ten.:+7 (8162) 62-17-35

Pakc: +7 (8162) 61-62-58
E-mail: skib@mail.natm.ru
http://www.sktb-relay.ru

ment resource base and industrial capabilities to de-
velop and manufacture up-to-date electronic products.
The Special Relay System Design and Engineering Bu-
reau can develop and manufacture custom-made com-
ponent parts.

Rostechnologii State Corporation
Special Relay System Design and Engineering
Bureau

55 Nekhinskaya str., Veliky Novgorod,
173000, Russia

Phone: +7 8162 62 17 35

Fax:+7 8162 6162 58

E-mail: sktb@mail.natm.ru
http://www.sktb-relay.ru
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OTEPRITOE AKLUAQOHEPHOE OBILIECTED

cMAHOTOMK

TOMCEMHA MAHOMETPOBGW 3ABON

HajnexHocTh HalMX HpHﬁDpﬂB HHPOBCPCHA BPCMCHEM

Hiveem aunigerianns ivg prerpaiansy, mpan s Cimes @ pesoirm cpedcmn Ranepenni,
Hsteem aremrecmam REpedERIEIIG AeRpaIos R erkel CyaNcis i Bpgeg POecpEn cpedcme BANepenn.

Jairraemcn paipadomm, NRsodcmeas i APodsENCCRNEN MPRBOPNKT NEXHNKN WE POCoiicros i
sippdescnan  painkay.  Mpourdodim  MECaNENACKe AANAMSITIA  CHSENETRNON  RETHAYENEE  da lr_raﬂ.i

Misnincarepoman afopons & kopinpeae drewempeass [0 s N0 o
JUTE PARETHO=-NYCRORLX YOTRINDROK

OLETD WATHAMCHiiE,
B TOM WIHETE LUTH ARNAIN

IE BocHno-Mopekoro duiora:

MKp-160C;
AT2M-Kp:MKp-1608;
MITI-3KP, MBII-3Kp;

MEBI-100KeC, MBIT-100/1KeC;
MI-160KeC, MBII-160KeC, IM2002-AC

MII-100Kp, BII-100Kp n M

MTNBa-160-BI1, MTIIBa-160-BY

MIT-106C, MI-100/1C, MII-100/2C, MBII-108®C, MII-160

‘l]‘-llll

CHCTEMA MEHEIAKMEHTA KAYECTBA:

1SO 9001:2008
I'OCT PB 15.002-2003

Dopmecmaiaencs  apospanse  paipabomor dan odecnevenas QIR Pocowu mpadopami,

CENNTREMCIEY NI CORPENENITRM) YO

MOCHINON AMEXIHKE B ORGEn LA apdumm

JLCETTL T
cmandapma FOCT PE 15002-2003 «BOENTECTs 32FHHIE MO P, [Lwn onpedetennn axmya
scdemen mecnoe compydunyecnrse ¢ IINHH i, akadewara A, H, Kpuiosa iz E‘mﬂw

PaipaioRes
i N wd ETFEETET MY P 2, Mocican),

MAHOMETP KOPABETLHB NOKAIWMBARILINA
MIl-100Kp

Awancren atsrepiarmnoll MEY. powinaasres cepeiing
CACyIIECTRANTCH HOCTARKI /A0 AN it wm-.-l.

g

. .ll'_"'_ﬂ.lr"

HOBBIE PASPABOTKH:

70-JIETHUW ONbIT COTPYAHUYECTBA
C POCCMNCKNM OBOPOHHbBIM

HOMNNEKCOM

AnekcaHap letu,
reHepanbHblii gupektop OAO «MaHoTOMBY

Alexander Getz, director general of Manotom JSC

OAO «MaHoTOMb» — TOMCKMIN MaHOMETPO-
Bbll 3aBOJ — M3BECTHbIN POCCUNCKWUIA pas-
paboTynK ¥ npousBoAUTENb MaHOMETPOB
N [aTYNKOB AaBneHus, yneH Poccuinckon
Accounayun npoussoguTeneid U paspabort-
YMKOB NPUBOPOB TeNnNoduU3NYECKUX U3me-
pEHWii, B 3TOM roZly oTMeuaeT cBoé 70-neTue.
O6pa3oBaHHbIi B 1941 rogy, 3aBoj cHabxa-
€T BCe OTPAC/NN POCCUNCKON NMPOMbILLIIEHHO-
€TV MaHOMETPaMM BbICOKOTO Ka4yecTBa U Bbl-
COKOW HafEXHOCTU.

MNoanepxuBaTh BbICOKOE KayecTBO U COBEp-
LWEHCTBOBATb €ro0 NO3BOASAET MOJUTUKA, Ha-
npaBneHHas Ha TEeXHUYECKOe NepeBoOopy-
EeHUe NPeAnpuATUsA, BHeAPEHUE HOBEMLLNX
HayKOEMKMX U pecypcocbeperawiymux Tex-
HoMOrUn  MeTannoo6paboTku, NUTbs, Tex-
HOMOTUI MONMMEPHbIX U NAKOKPACOYHbIX
MOKPbITWIA. 118 13roToBneHns Nnpubopos uc-
NoAb3ylTCA MaTepuanbl ¥ KOMMIEKTyoLme
TONBbKO CePTUDULUPOBAHHBIX POCCUNCKUX
NOCTaBIUMKOB C 00A3aTENbHLIM BXOAHbBIM
KOHTponem. Bcé 3to obecneynBaeT Haféx-
Hyto paboTy npubopoB B TeyeHue 10 feT, Ho,
KaK NpaBuo, OHKU paboTaloT 1 fosblue.
Cuctema meHemxkmeHTa Kavectea OAO «Ma-
HOTOMb» OLi€HEeHa OpraHamu no ceptudu-
Kaummn Quality Service Schaffhausen AG
(Weeiuapus) u «BoeHtect» 32 THUN MO
P® u cooTBeTCTBYET YCTAaHOBIEHHbIM Tpe-
60BaHMAM HOBOMO MEKAYHAPOAHOro CTaH-
aapta ISO 9001:2008 u craHpapta FOCT PB
15.002-2003.

OAO «MaHOoTOMb» BbINyCKaeT camyio LWnpo-
Kyto B Poccum nuHenky maHoMeTpuyecKomn
NPOAYKLMM 1 NOKPbIBAET BECb 1ana3oH u3-
mepeHuit 1o 1600 Krc/cm?.

Mpepnpuatne ABnAeTCA  €4MHCTBEHHbIM
npou3BoOAUTENEM MeXaHWYeCcKUXx MaHome-
TPOB CMeLManbHOro Ha3Ha4YeHUA ANA HYX[,
MwuHucTepcTBa 060pOHbLI B KOpnycax Aua-
metpom 100 1 160 mm. Mpubopsbl cneyu-
anbHOr0 Ha3HaYeHWs MOFyT UCMONb30BaTb-
ca 1 BHe obecneyeHus focynapcTBeHHOro
060pOHHOrO 3aKa3a Ha 0CHOBaHMW AOrOBO-
pa Ha OKasaHue yCiyr BOEHHbIM NpeACcTaBu-
TeNbCTBOM.

CoTpyaHUYECTBO C 060POHHO-NPOMBILLEH-
HbIM Komnnekcom OAO «MaHoToMb» BeflET C
MOMEeHTa CBOEro CO3jaHus, BbiNyckas npu-
60pbl Ans MunobopoHbl CCCP, a Tenepb ans
MwuHo60poHbl P®. Ho ¢ 2007 roaa Havancs
3Tan HoBOro coTpyAHMYecTBa. Npeanpuatue
CTano He TONbKO BbiNycKaTb, HO U pa3paba-
TbiBaTb NPUGOPLI ANS BEAYLIMX POCCUNCKUX
KB MOpCKOM TexHUKU. Ye ceityac oHU 3a-
N0XeHbl B Oyaylume NPOEKTbl U YacTb Kopa-
6neil v NOABOAHBIX NIOAOK Y¥Ke OCHaLLeHbl
HoBbIMu Npubopamm OAO «MaHoTomb». Pa-
6oTas B TECHOMN CBA3M C NoTpeduTenem, Mbl
TWaTeNbHO M3y4yaem ero noTpebHOCTU U co-
BEPLUEHCTBYEM KOHCTPYKUMiO npubopos.,
UX YHKLMN B COOTBETCTBMM C HYXAaMW Mo-
Tpebutens. Pa3paboTuvMku KomnaHuu npu-
[lePIKMBAIOTCA CTPATErnn «omnepexaloLero»
NPOM3BOACTBA HAa OCHOBE rNy6OKOro Mmpea-
BapUTENbHOTO W3YYEHWUA TEXHONOrMYEeCKUX
TEHAEHUMA U NOTPebUTeNbCKUX 3anpocoB
N0 KOHTPO/IbHO M3MepUTENbHLIM NpuGopam.
CeropHa OAO «MaHoTOoMb» nNpepnaraer:

— mogens MM100-Kp, pa3paboTaHHylo Kak
aHanor MKY, oTnuyatowytocs yaaponpou-
HOCTbIO, BUOPOYCTONYMBOCTBIO U HAAEKHO-
CTbto PaboTbl B CNIOXKHbIX YCNOBUAX;

— NPeumnsnoHHbIn LUGpPOBON MaHOMETP
[M5002 ¢ BbICOKOW TOYHOCTbIO N3MEPEHUI
1 NOBbILEHHON BU6POYCTONYMBOCTbIO; NPU-
60p BbICOKOHAAEKEH WM MOMET WCMOMb30-
BaTbCA B aBTOMATM3MPOBAHHbIX CUCTEMAx
ynpasneHna TeXHONOrMYeCKMMHU npolecca-
Mu; pa3paboTaHa 1 BbiNycKaeTcsa B3pbiBO3a-
wunwéHHasa sepcna AM5002BH;

— Ha CTaAWu MCNbITaHUN HaXOAMTCA paspa-
6otka rnybuHomepa M-08; B co3pnaBae-
MOV MOAENu yCoBepLUEHCTBOBAH AMana3oH
usmepennit  (40/60/100/160/250/400/
600/1000 m).

OAO «MaHOTOMb» — 3TO Hay4yHO-NPOU3BOA-
CTBEHHOE NpeanpuATue, KOTopoe BHeapseT
B MPOMbILLNEHHOCTb U poccuinckuii ONK Ha-
NEKHBIE U KaYeCcTBEHHbIe NPUBOopbI.

ENTERPRISES

70 YEAR EXPERIENCE
OF COLLABORATION
WITH RUSSIAN DEFENCE
INDUSTRY

Manotom JSC, a name standing for Tomsk Manometer
Plant, a well-known Russian developer and producer
of manometers and pressure sensors and a member of
the Russian Association of Thermal Measurement De-
vice Manufacturers and Developers, is celebrating its
70th anniversary on the instrumentation market this
year. Founded in 1941, the plant supplies all branches
of Russian industry with high performance manome-
ters of high reliance.

The enterprise is able to maintain and perfect high
quality due to its politics directed at technical re-
equipment of the enferprise, adoption of the latest
science intensive and resource-saving technologies
of metal working, casting, and polymeric and lacquer
coatings. For the production of its sensors the enter-
prise uses materials and components manufactured
by only certified Russian suppliers with a mandatory
incoming inspection. All this ensures reliable opera-
tion of our devices for at least 10 years, but as a rule
they last longer.

The quality management system of Manotom JSC has
been accessed by the QUALITY SERVICE SCHAFF-
HAUSEN AG (Switzerland) and VOENTEST 32 GNII
MO RF certification bodies and complies with the re-
quirements of the new international standard 1SO
9001:2008 and GOST RV 15.002-2003.

Manotom JSC manufactures the widest product line
of manometers in Russia and covers all the measure-
ment range up to 1600 kgf/cm2.

The enterprise is the unique manufacturer of spe-
cial-purpose mechanic manometers with cases of
100mm and 160mm in diameter used by the Defence
Ministry. The special-purpose devices can be used
and are not provided as a part of the State Defence
Order under the service contract with the military
representative office.

Manotom JSC has been cooperating with the defence
industry since the day of its foundation producing de-
vices for the Defence Ministry of the USSR and Russia.
But since 2007 a new stage of this collaboration has
began. Engineers of the enterprise have been develop-
ing devices for the leading Russian design bureaus of
marine technologies that have already been included
into a number of projects and are installed in ships and
submarines foday. Working together with the Consum-
er we thoroughly study their demands and modify de-
vice design and functions in accordance with the Cus-
tomer's needs. The Manotom JSC developers adhere
to the strategy of advance production basing on a pre-
liminary in-depth study of technological tendencies
and customer wants for instrumentation.

At present Manotom JSC is offering the following:

- the MP100-Kr model designed as an analogue of a
MKU distinguished by its shock and vibration resis-
tance as well as reliable performance under severe
conditions.

- the DM5002 precision digital manometer which is
characterized by high measurement precision and in-
creased vibration resistance. The device is highly re-
liable and can be used in the autfomated systems of
technological process control. We have developed and
are manufacturing the DM5002Vn explosion-proof
version of the device.

- the GM-08 depth gauge that is being fested. In the
model under development a measurement range has
been improved: 40, 60, 100, 160, 250, 400, 600,
1000 metres.

Manotom JSC is a scientific and production enterprise
that introduces reliable and high-quality devices to the
industry and the Russian defence-industrial complex.
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MNPEANPUATUA

TKAHW MOCNEAHEN HAQEX b

NMocneaHAs HaAexaa Ha cnaceHue y 6oKLa, Koraa B Hero nonajgaert cHapsaa,— 6poHexunert. Y ner-
YMKa, Koraa eMy Heob6XoAMMO KaTanynbTUPOBaTbCsA,— NapaLoT. Y notepneBLlwmnx kopabnekpyuie-
HMe — cnacaTenbHble NNOoTbl. YTo e 06beanHSET BCe 3T cUTyaumMmn? TKaHKU, KOTopble cnacatoT Nio-
nen. Bce oHn npousBoasATca Ha Koponésckon wénkosom habpuke «MepenoBas TEKCTUbLLULAY,
KoTopas OTMETWNa B MUHYBLLIEM rofly CBOM 135-NeTHUI tobunein. Kakum 6bin 31oT rog? MoxHo
rOBOPWTb O NPEOAONEHNN NOCNEACTBUA IKOHOMUYECKOTO Kpusmca? C 3Toro BONpoca mbl 1 Havyanm
6eceay c reHepanbHbIM JMPEKTOPOM NPeANnpUATMS Mutprem bpycKoBbIM.

AmuTpuii Bpyckos, reHepanbHbiit aupektop 3A0 «Koponésckan wénkosas

¢dabpuka,lepeaoBan TeKCTUNbLLMLA" Y
Dmitry Bruskov, Director General

AmuTpuin BpyckoBs n npesceaaTens MockoBckoro o6i1acTHoro npogcotosa
paboTHUKOB TEKCTU/IbHOW 1 NErKOM NpoMblwneHHocT HuHa Becenosa

104  HOBbI OBOPOHHBIN 3AKA3 CTPATEFMM | 02 | AMPENb 11

— K Kpu3ucy Bce OTHOCATCS No-cBoemy. [ns Koro-To 310 Katactpoda,
ANs KOro-TO — HOBasi BO3MOXHOCTb Peanu3oBatbCs. B Hawem ciydae
6biN10 60/blIE NONOKUTENBHBIX MOMEHTOB. Bbina nposeaeHa onpe-
AéneHHas pabota No NpeofoNeHnI0 Kpusnca. B HEKOTOpPbIX CeKTo-
pax Mbl jaXe CMOFM PACWUPUTLCA — Ha NPEANPUATUM NOABUNOCH
HOBOe 060pYAOBaHWe, BeAyTCs oYepefHble pa3paboTtku. Ho, Kak y
BCEX, BbIIN U CNOKHOCTH, U NPobaemMbl. CBA3aHbLI OHU B OCHOBHOM C
3aKasamu, C 3HaYUTeNbHLIM POCTOM LiEH Ha CbIPbE 1 IHeproTapudos.
ToNbKO 3a NoCNeAHMe NONTOAA LEeHbl Ha HATypasbHbIE U UCKYCCTBEH-
Hble BOIOKHA YBENNYMAUCH Ha 60 NpoLeHToB. Bcé 310 cKasbiBaeTcs
Ha 61aroCoCTOAHUM NPeANPUATUS. ECn e roBOpUTL 0 KPU3KCe Kak
ABNEHWUU, CTOUT OTMETUTb, YTO TEKCTUAbHAsA U NErKas NPOMbILLIEH-
HOCTb B NPUHLMNE NpeTeprnena CylecTBeHHble u3meHeHus. Cucrem-
HbI KPU3WUC NPOMBILIIEHHOCTH CBA3aH, B NepByl0 o4Yepesp, C nepe-
meleHrem Gonee 3aTpaTHoM, € TOUKM 3peHus TPYLOBbLIX PeCypCoB,
Yyact Npou3BOACTBA B AelwéByto Boctoynyio Asumio. Kpu3uc npakru-
UECKM 33/1aBUN TEKCTUIIbHYIO U NETKYI0 MPOMBbILIEHHOCTb B EBpone,
B pasbl COKPATMB KOAMYECTBO paboTalolLero B 0Tpaciu HaceneHus.
Ceiluyac OH AOKATUACA [0 HAc, W, Aymato, B Gnuxaiiee Bpems Hac
OYT NOXOXMe TeHAeHLUU. Ha camom fiene, BbIXMBAIOT BbICOKOTEXHO-
NOTUYHbIE NPEANPUATAA, UMEloLLMe CTpaTernyeckuin 3agen u dyHaa-
MEHT. Y Hac OHU ecTb. [lpyroii npeamer Ans ropaocty — 12 Monoabix
cneuranucTos, kotopsle pabotator Ha dabpuke. U 3to HecmoTps Ha
KpU3uc oTpacau, cnpoca Ha paboune npotdeccuu. MonoKUTeNbHbIM
(haKTOPOM, KOHEYHO, MOKHO CYMTATL U TPYAOBbIE AMHACTUM, KOTOPbIX
Hemaso Ha npeanpuUATUM. 3To NOMOro U36exarb NoTepu Lenoro no-
KONeHUs NpoteccuoHanos.

- TeKcTunbHOE NPOU3BOACTBO BO BCe BpeMeHa 6buio cTpaTe-
rmyecKuM HanpasJjieHMeM aKoHoMuku. Ha Bawem npeanpus-
TUM AaxKe Ha3Ha4YeHUe NpoayKuuu cTpaternyeckoe. Kakoso
3TO — HEeCTU A BOMHON rpy3 OTBETCTBEHHOCTH, Be/lb OT Kaue-
cTBa TKaHel 3aBUCUT 6e30MacHOCTb He TOJIbKO rpaxpaaH-
CKOro HaceneHuA, HO U NloJiel, CToAWMX Ha 3awuTe Poccun?
— Ecnu roBopuTh 0 Halle 4acTu OTBETCTBEHHOCTH, TO OHA 3aK/ye-
Ha B CPOKax M KayecTBe BbiNyCKaeMon NpoayKkuuu. Kayectso, Kak
Bbl )& OTMeTUNU, 3TO, B NEpBYyt0 ouyepeab, 3a60Ta o 6esonacHocTn
NOfEeN, KOTOpble HalMMKM TKaHAMK ByayT nonb3oBatbca. M metado-
pa, YTO Mbl BbilyCKaeM TKaHW NOCNeAHeN Hafex/bl, KaK HeNb3s KCTa-
TV 1 COOTBETCTBYET ANCTBUTENLHOCTU. YTO KacaeTca CPOKOB, TO HAAO
MOACHUTb, YTO OCHOBHBLIMU 3aKa3YMKamu NPeANpPUATUA ABNAIOTCA
cTpykTypbl MBZ, MYC 1 ONK Poccuu, KOTOpbiM Ype3BblYaiHO BaXHO
NONY4YnTh 3aKa3 CBOEBPEMEHHO. YKe CEerofiHA Mbl BbiNnycKaem 60/b-
we 100 HaMMeHOBAHWW TKaHeW: YHWUKaNbHble KOMMO3MLUOHHbIE,
KOTOPble YCMewWHO UCMOb3YITCA B CAMONETOCTPOEHNM, 31IeMEHTax
KOCMUYECKMX annapaTtoB W 6annncTMYecKMX pakeT, a TaKKe TKaHu
Upe3BblYANHOro Ha3HaYeHUs — BPoHe-, OTHEe3alUUTHbIE U TKAHU ANs

napawwTtos 1 ¢GubTpoB. Mbl fenaem BCE BO3MOXKHOE, YTOObI KOH-
TPONMPOBATb Ka4yecTBO W3[ennii Ha Bcex 3Tanax. PaspabortaHa u
BHeApeHa cucTeMa MeHeJKMeHTa KayecTBa Ha OCHOBe MemAyHa-
poaHbix cTaHaaptoB MCO B obnactu NpoeKTUpoBaHus, NPOM3BOA-
CTBa W OTAENKMN TEXHUYECKNX TKaHel, BBeieHa BOeHHas npuémka. Ho
xoTen 6bl 3aMeTUTb, YTO OTBETCTBEHHOCTb — MOHATUE COBOKYMHOE U
He 3aKaHYMBaeTCs Ha CKnaje rotoBoin NpoayKuumn. OTBETCTBEHHOCTb
LOMKHA ObITb HEe TONBKO CO CTOPOHbI NPEANPUATUSA, HO U CO CTOPOHDI
3aKa3bIBaOLMX CTPYKTYP.

- B npownom roay npeanpuatme ormeruno 135-netHun
to6uneir. Mornu 661 Bbl cpaBHUTBL TeXHOJIOrUK, C KOTOPbIX
HaunHanacb KypakuHckaa ¢abpuka, ¢ coBpeMeHHbIM
npoussoacTeoM? B npuHumne, ectb nn npepen passBuTUA
TEXHONOrui B TKALLKOM Npou3BoacTBe?

— TexHONOrMAM TEKCTUILHOTO MPOW3BOACTBA — HECKONBKO ThiCAYe-
NeTnii. YTo-To NpMHUMNManbHo HoBoe? HoBble TexHonornu Gonblue
CBA3aHbl He C KaYeCTBOM. TeXHONOrM ABUXKYTCA BNEpEn U ABNSAOTCA
MpOCTbIM NepeAaTynKoM A8 HOBbIX KomMno3uuuin. Ceityac mbl cTpe-
MWUMCS pa3BUBATbCA TaK, YTOObI He UCMOPTUTb CYLLECTBYIOLWNIA YpO-
BEHb 1 KayecTBO TKaHei. bonblloe BHUMaHWe cTapaemca yAenatb
KOMMO3UTHbIM 6anNCTUYECKUM MaTepuanam. M Bce 3Tanbl — oT pas-
paboTKN A0 BHEAPEHUS B NMPOW3BOACTBO — MPOUCXOAAT UMEHHO B

ENTERPRISES

CTeHax Hawero npeanpuatus. Mol coBmellaem GYHKLUUU HAyYHO-UC-
CNef0BaTeNbCKMX MHCTUTYTOB, HO W 3TO Aa&T 04epeaHoii NoC Ans 3a-
KasunKa — Co34aéTCs UMEeHHO TOT Marepuan, KoTopbli B TOYHOCTH CO-
OTBETCTBYET ero notTpebHOCTAM. BCE 3T0 peanuu Halwero BpemeHiu, 1
Mbl BCAYECKM CTapaeMCsi UM COOTBETCTBOBATb.

OnepaTop cHoBanbHOro o6opyaoBaHus TaTbsAiHa MHAepeiikuHa

FABRICS OF LAST RESORT

The flak jacket is the last resort of a soldier who has been hit by a bullet. The parachute is the last resort of a pilot
who has baled out. The life raft is the last resort of the shipwrecked. What is common in all these situations is that
it is the fabrics that save people’s lives. Such kind of fabrics is produced at the Korolev silk spinning mill which
celebrated its 135th anniversary last year. What were the company’s results in the last year? Has it overcome the
consequences of the global economic crisis? The New Defence Order. Strategy magazine put these questions to

company’s Director General Dmitry Bruskov

- Everyone has his own attitude towards crisis. Some people consider cri-
sis a disaster, others, a new opportunity to fulfil their potentials. In our
case there were more positive outcomes. The company assumed measure
on overcoming the crisis. Some departments were broadened: the compa-
ny bought new equipment and continued research and development. Yet, it
had some difficulties and problems to deal with just like anyone else. Most
of them mainly related to the orders, considerable increase in raw materi-
al prices and energy expenditures. As such, the prices for natural and man-
made fibres have increased by 60% over the last six months. It affects the
welfare of the company. The crisis itself, though, led to drastic changes in
the textile and light industry. The systemic collapse of the industry is pri-
marily caused by relocation of the cost-based (from the manpower perspec-
tive) production to the East Asia. The crisis has tframpled over the Europe-
an textile and light industry reducing the number of the labours employed
therein. Today it has reached Russia and | suppose that we will face simi-
lar tendency in the near future. In fact, only technology intensive compa-
nies with a stepping stone to success can survive the crisis. The Korolev silk
spinning mill is no exception. We are proud to have twelve young special-
ists who work at the mill despite the crisis in the industry and low demand
for blue-collar workers. The positive thing is that the company has a num-
ber of labour dynasties. All these factors helped to preserve the whole gen-
eration of specialists.

- The textile production has always been the strategic line of na-
tional economy. As such, the company’s production is intended for
strategic purpose. What is it like to bear the burden of public safety
and safety of the people who keep protecting Russia?

- Our responsibility consists in time constraints and output quality. As you
have mentioned, the quality is first of all the safety of our people who will
use our fabrics. And the metaphor that we produce the fabrics of last resort
squares with the present-day reality. As for the terms, it should be noted

that the main company’s customers are MIC companies and agencies of
Ministry of Internal Affairs, and EMERCOM for which it is overwhelmingly
important to receive the order in due time. Today, we produce more than a
hundred of fabrics including unique composite fabrics which are success-
fully applied in aircrafts, spacecraft elements, and ballistic missiles as well
as special-purpose fabrics (armoured and fire-retardant materials, fabrics
for parachutes and filters). We do our best in order to improve the quality of
the product at all stages. The company developed and introduced the qual-
ity management system based on ISO standards in the field of engineering,
production, and finishing of duck fabric. All fabrics are subject to accep-
tance testing by the corresponding agencies. One should keep in mind that
responsibility should be taken not only by the manufacturer but by the cus-
tomers as well. | mean that the final products should not be stored in ware-
houses.

- Last year the Korolev silk spinning mill celebrated its 135th anni-
versary. Could you compare the technologies applied in the begin-
ning with the present-day production? Is there any margin of tech-
nological development in textile industry?

- The technologies in textile industry numbers in the thousands of years. Is
there anything brand new in technologies? Well, new technologies are not
associated with quality so much. Technologies always advance and they are
considered just a fool of creating new materials. At present we are look-
ing forward to develop in such a way that the fabrics standards and quality
will be maintained at the proper level. A great attention is paid today to the
composite ballistic materials. Besides, all stages from development to prod-
uct introduction are done within the walls of the company. The Korolev silk
spinning mill combines the functions of the research institutes as well giv-
ing a big advantage for the customer since the company produces the mate-
rial which suits the customer’s demands. All this is the present-day realities,
and we are doing our best fo meet them in every possible way.
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CTPATETMN

KHUTA — KOCMUYECKUW NCTOYHUK
3HAHWW YETOBEYECTBA
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Butanuii Jlebepes,

npeacepaTtenb Cekuunn ncTopmn aBnaum ¥ KOCMOHaBTUKN C.-I'IeTep6yprCKor0 oTAaeneHna HaunoHanbHoro

KomuTeTa no nctopun u dmnocodummn Hayku n texHuku PAH

e npowno nosiBeKa C TOro MoMeHTa, KaK 12 anpens
1961 r. IOpuin AnekceeBny larapuH peanvsosan u3Beuy-
HYI0 MEeYTy YenoBeYecTBa BbIPBATbHCA M3 NYT 3eMHOr0 Npu-
TAXEHWA B KOCMUYECKoe NpocTpaHCcTBoO. [locne Hero Ha
HalWy nnaHety ¢ opbuTbl B3FNSAHYAM COTHW NpeAcTaBUTe-
nert 3emnu, HactoAwWwmx npoeccroHanoB CBOEro Aena — KOCMO-
HaBTOB, aCTPOHABTOB W TalKOHABTOB. B 3T0i 061aCTN YeNOBEYECTBO
JOCTUIIO TaKMX BbICOT, YTO B KOCMOC YK€ NeTatT TypucTbl. CObiBatoT-
csa cnosa naBHoro koHcTpykTopa C. M. Koponésa: «HacraHet geHb,
Koraa mMbl 6yiem netaTb B KOCMOC N0 NPotCo3HbIM NYTEBKAMY.
A Mbl gymaem yxe o nonétax Ha JlyHy, Mapc, K Apyrmm nnaHetam...
besycnoBHo, 3a npoweauue XIX n XX BeKa 4en0Be4eCTBO HAKOMUIO
OrpOMHOE KO/IMYeCTBO 3HaHUI N0 aCTPOHOMMWM, KOCMOHABTHKeE, pa-
KETHOMN TexHWKe. M BeCb 3TOT ONbIT HaWWX NPELKOB WU3N0XEH B KHU-
rax. M paxe ceroaHs, Korga MHorue YyepnatoT CBOM 3HaHusA B VHTep-
HeTe, NyTb 3TUX 3HAHWI BO BCeMMPHYIO NayTUHY NEXUT Yepes KHUTW.
Yepe3 HUX Mbl B [I€TCTBE HAYMHANN TPe3nTb O MONETax K APYrum
MMpam, 0 NOCTPOKe CBOUX PAKET U KOCMUYECKMX Kopabneii, yepes
HWX NO3HaBaNN PaKETHO-KOCMUYECKMI OMbIT YeNOBEYECTBA B HALIMX
BY3ax W Yepe3 HWX CEerofHs nbitaemMcsa NOAENUTLCA YKe CBOUM OMbl-
TOM C ByAyLWMMN NOKONEHUAMM, KOTOPLIM NPEACTOUT NOKOPSATH NpPo-
CTpaHcTBo BceneHHowm.
Ho KaKoBa BCE e UCTOpUA [OCTMKEHUA KOCMOHABTUKM B
nutepartype?
KTo He 3HaeT cerofiHa OoTeYeCTBEHHbIX MMOHEPOB KOCMOHABTUKN —
K. 3. Uunonkosckoro u C. M. Koponésa, 150- n 100-n1eTne KOTOPbIX Mbl
OTMETMAN YeTbipe roaa Hasaa! bnarojapsa ux reponyeckomy Tpyay B
2007 r. Mbl OTMETUN NONYBEKOBOW t061NEel 3noxanbHOro cobbiTus,
KOr/a BrepBble B MUPE MaTepuanbHoe TeNno, «GpoLIeHHOE» C NOBEpX-
HOCTU 3emMAu, He ynano 06paTHo. ITo 6bin Hall, NepBblii B MUpe CryT-
HUK MC. A cnycTa YeTbipe roga nocne 3toro Tpuymda YenoBeyecKon
MbICAM Ha KOCMUYeCKyto opbuTy Boiwen yenosek — 0. A. FarapuH.
MHorve BblaaoLmnecs y4éHble N KOHCTPYKTOPbI, AOCTUTHYB ycrnexa B
nccnefoBaHnsAX, AENNANCh C APYTMMUM NIOAbMW CBOUMU 3HAHWUAMM NO-
CPEeACTBOM KHUT KaK YHUBEPCanbHOro Knaaesa uHhopmaLmm BEKOB.
Hauano no6oi Hay4Ho, KOHCTPYKTOPCKOI UK UCTOpUYECKOi pabo-
Tbl — 370, NpeXze Bcero, paboTa c MUTEPaTypoOit, NEPBOMCTOMHUKAMM.
To eCTb U3y4eHMe BCEro TOro OnbiTa, KOTOPbIN 6bll HAKOMNEH NPeAbl-
AWMU NOKONEHUAMM U aKKYMYNMPOBaH B KHWUrax. He 3pa crapwx-
Has MyApOCTb rnacut: «<Bcé HoBoe — 3T0 XOpoLLUO 3abbIToe cTapoe».
Mwuctnyeckas Tara YenoseyecTBa K KOCMOCY BO3HWKNA 3a40Aro Ao
TOro, Kak NOABMAWCH PaKeTbl U YeNOBeK MPeofofeN 3emMHoe npu-
TAeHe. MpeaKn HbIHEWHUX POCCUsH ToXe MedTanu ob 3tom. Tak,
Hanpumep, ewé B XIl Beke B KNEBCKOM KHAXECTBE WU «PYCCKUIA
3natoyct» — Kupunn TypoBckuit. OH Hanucan nepsbiii TPAKTaT no
Kocmonorum «O HeGecHbIX cunax», B KOTOPOM PaccmoTpen crpoe-
Hue BceneHHoii (0T cloBa «noceneHve») U yBa3an e€ ¢ MUKPOKOC-
MOM Aylu 4Yenoseka. B apyroii kHure K. TypoBckoro — «lonybu-
HOM KHure» (T. €. TyBGMHHON) — MMENOCH YXEe MHOMECTBO CBEAEHU
0 NPOUCXOXKAEHUM MUpa. ITO C Tex BpeMEH Ha Pycu cuutanock, 4to
3BE3[ Ha Hebe CTOMbKO, CKOMNBKO Y Nofiei Ha 3emne. Mo3tomy, faxe
[10 HeflaBHEro BpemeHu, BCepb&3 CYMTaNnoCh: najaer 3Be3aa — Yeno-
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BEK yMep, BOCXOAUT — poaunca mnageHel. B Te roabl gaxe B EBpo-
ne ewé He 6bINO MbICIUTENEN, KOTOPbIX 3aHUManu Obl 3T Npobiembi:
. BpyHo 1 H. KonepHWK poanMnncb HAMHOTo No3xe.

A B npocseléHHble BpemeHa, ocobeHHo Ha pybexe XIX-XX BB.,
Poccua pana Mupy MHOXECTBO Y4&HbIX, KOTOPbIe B CBOMX AyMax O
«3eMHOM» NOAHUMANNCH A0 «BbICOT» KOocMoca. Cpeamn HUX Takume ry-
MaHuTapum, Kak baxtuH, N'ymunés, Jloces, ectectBoucnoiTatenu Bep-
Haackuin n Yvkesckuin, xupypr Muporos, dunocodbl ConosbEs,
bepases, bynrakos, PnopeHckuin 1 ap. BHecnn ceow Bknag B duno-
coduio U hopMUpOBaHME CTPEMIIEHNS PYCCKOTrO YenoBeKa K cBobo-
A€, HeoObATHLIM NpocTopam BceneHHoOM M marum kocmoca v TBOp-
Libl XyAOXeCcTBEHHOro cnoea. Hanpumep, noatel Hukonan Knoes u
Cepreii EceHuH BBeIM TEPMUH «M365HOM KOCMOC». A pomaHc «opu,
ropu, mos 3Be3fa» CTafn HauMoHaNbHbIM TIMPUYECKUM TMMHOM.
VicTopms noKa3bIBaeT, YTO NPAKTUYECKN BCE KPYMHblE YY&HblIe U KOH-
CTPYKTOPbI NepBOii NON0BUHBI XX B. B 061aCTV KOCMOHABTUKYM U pa-
KETHON TEXHWUKW NPULIAU K AeNy CBOel XM3HW Gnarogaps Tony-
Ky, MOJy4EHHOMY OT MPOYTEHMA KaKoM-HWMOyab KHWru. Hanpumep,
TaKoi KHuron ans K. 3. Linonkosckoro crana pabora A. M. ®éaopo-
Ba «HOBbIN NPUHLMN BO3AyXonnaBaHUs, UCKMoYaloWwmii atmocde-
py, Kak onopHyto cpeay» (CM6., 1896). OHa He Gbina 6ectcennepom,
Ho 6narogaps e Mbl 3HaeM LIMONKOBCKOro, KakMM OH CTan, 3aHsB-
WKUCb UCCNELOBaHWEM BOMPOCA, WU3NOMEHHOrO B 3TON HeGONbLUIOW
KHure. KHura nokasanacb LiMoNKOBCKOMY HeACHON, HO 3an0XeHHas
B HEN UAen ero 3amHTepecoBana v OH NPUCTYNUA K eé cTporomy du-
3MKO-maTemarnyeckomy obocHoBaHwio. Bnocnepcteuu Limonkos-
CKWI yTBEpX¥Aan: «BoT Ha4yano MoMx TEOPETUYECKUX U3bICKAHWI O
BO3MOXHOCTM NPUMEHEHUA PEAKTUBHbIX NPUBOPOB K KOCMUYECKUM
NyTelwecTBUAM... OHA TOKHYNA MeHA K Cepbé3HbiM paboTam, Kak
ynaBLuiee 16/10K0 K OTKPbITUIO HbIOTOHOM TATOTEHUS».

Takum obpasom, bnarogaps kHure ®énoposa B 1903 r. nosBuUnach
Ha CBET nopasuTenbHas Mo CUNe WHTEeNNEeKTa M HayyHOro npeasu-
aeHus pabota K. 3. LinonkoscKoro «MccnegosaHne MMpoBbIX MPo-
CTPaHCTB peakTUBHbIMU NpuGopamm». A e€ 3HauyeHue B cyabbe MHO-
X U3BECTHbIX YYEHBIX U KOHCTPYKTOPOB NEpPBOIi BOMHbI BOOGLE He
noapaércs oueHke. Mpuoputet eé 6eccnopeH. 06 3toin pabote Lu-
O/IKOBCKOTO HAMMCaHO M CKa3aHO CTOJIbKO, YTO OFPaHNYMMCA LuTa-
TOW U3 NUCbMA, NOlY4EHHOro UM 13 FepmaHum, OT OAHOTO U3 NUOHe-
pOB HEMELIKOM KOCMOHABTUKM, KPYMHeWLlero 3HaToKa peaKT1BHOM
TexHUKM FepmaHa O6epra: «f }aneto o Tom, uto He paHee 1925 roga
y3Han o Bac. Toraa, 3Has Bawwu npesocxogHbie Tpyabl (1903 r.), A
noweén 6bl ropasao fanbiue u nbexan 6bl HEHYXHbIX NOTEPb.

O nonynspu3aTopcKon PONN KHUT, NPAKTUYECKU eANHCTBEHHOTO UC-
TOYHMKA 3HaHUI Ao XX BeKa, Koraa noABMANCL Hay4YHO-NONyNspHble
XypHansl U cuHemarorpad, He CTOUT U rOBOPUTL. Te, KTO 3an0oxun
OCHOBbI TEOPETUYECKOW W MPaKTUYECKON KOCMOHABTUKM, 3a4MTbiBa-
nuch B fieTcTBe haHTacTMyYecKumu kHuramm Xions BepHa, Fepbepta
Yannca u apyrux nucatenen-daHractos. Bot kak HaunHaet K. 3. Liu-
ONIKOBCKMIN 3aKMI0YUTENBHBIN BbINYCK CBOEro TpyAa «MccnepoBaHma
MVPOBbIX NPOCTPAHCTB PeaKTUBHbIMU npubopamm» (1925): «Ctpem-
NeHne K KOCMUYECKMM NyTeLecTBUAM 3a0XeHO BO MHE U3BECTHbIM
thaHTazépom Hionb BepHom. OH npobyaun paboTy mo3sra B 3TOM Ha-

K. 3. LlnonkoscKkuiny ceoei 6ubnmotekmn

STRATEGY

APRIL 11|02 | NEW DEFENCE ORDER STRATEGY

107



CTPATETMN

108

e

Knuru K. 3. Llmonkosckoro

npaBneHnn. ABUANCH KenaHua. 3a KenaHnaMK BO3HMKNA AeATenb-
HOCTb yMa. KOHeuYHo, oHa Hu K yemy Gbl He NoBena, ecn bbl He BCTpe-
TWNA MOMOLLb CO CTOPOHBI HAYKU».

Bce Mbl ¢ Manoro AeTcTea, Co WKOMbI U Janee 061aemMcs C KHUTOM, 1
€€ ponb B HOpPMUPOBaHUM HaLLEro MUPOBO33peHns GecueHHa. U UH-
TepHET 34eCb NOKa He KOHKYPEHT.

dopmrpoBaHNe MUPOBO33PEHNA HALMNX efi0B U OTLLOB BO MHOrOM
MPONCXOANNO HA TaKNX 3aMeyaTeNibHbIX KHUrax, Kak «MexnnaHeTHble
nyTewectsua» (Bbiwno 11 u3gaHui), «3aHMMaTebHasA aCTPOHOMUA»
(26 n3paHwit) M3BeCTHOrO NONyNspuU3aTopa Hayku 1 TexHukm f. U. Me-
penbmara. Hanpumep, nérunk-kocmonaBT CCCP, Mepoi CoBeTcKoro
Colo3a, AOKTOP TexXHUYeCKux Hayk, npodeccop K. . eokTncros ewwé
B 8-neTHem Bo3pacte (B 1934 r.) pewwun, yto Yepes 30 €T NOCTPOUT
KOCMUYECKUiA Kopabiib, Ha KOTOPOM MONETUT B KOCMOC. O YEM 3asBUN
cBOEMy npuATento, nNpoyutas KHUry lepenbmaHa «MexnnaHeTHble
nyTeLwecTBMA», NONYYEHHYI0 UM OT cTapliero 6pata bopuca. U ero
MeyTa C Nopa3uTeNbHO KaneHaapHoO TOYHOCTbIO CObinach 12 oKTA-
6ps 1964 r., Korga OH BMecTe ¢ KOCMoHaBTamu B. M. Komaposbim
n B. Bb. EropoBbimM coBepLumna NoiéT Ha KocMuyeckom kopabne «Boc-
X0f», B MPOEKTUPOBAHUM KOTOPOTrO (U MHOTMX Apyrix) cam KoHcTaH-
TWH MeTpoBUY PEOKTUCTOB NPUHUMAN HEMOCPEACTBEHHOE yyYacTue.
Co3paaHue MNepenbmMaHOM HOBOTO CTUASA PACKPLITUA UAEU KHUMU BbINo
CBOEro poja nepeBOpPOTOM B Hay4HO-NonNynapHoW auteparype. Mc-
MoNb3ys OTKPBITYI0 UM MaHepy U3N0XKEHWSA, OH Hanucan uenyio 6ubnu-
OTeKy «3aHMMaTeNbHON» NUTepaTypbl, N3AaHHYI0 OrPOMHBIM TUPAXKOM
INf TOro BpeMeHu — 6onee 250 TbIC. IK3eMNAPOB!

C yamButenbHomn kKuurn Nepenbmana «MexnnaHeTHble nyTelwecTBUA»
Havyanacb Kocmuyeckas Guorpacdus 1 Apyroro NETYMKa-KOCMOHAB-
Ta CCCP, pBampabl Mepos Coetckoro Coto3a, AOKTOpa GU3NKO-MmaTe-
matnyeckux Hayk . M. I'peyko. «/ xoTa Tam roBopunoCh, 4To 4eno-
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BEK OTNPaBWTCA 3a NpeAenbl 3emnu NeT Yepes CTo, Y MeHA BO3HWUKNA
MeuyTa...» — BCnomuHaet l'eopruin Muxainnosuy.

JTa 1 apyrue nogobHbIe KHAMM CTanu TOUKOW oTcuéta B Guorpacumsx
MHOTVX 3HAMEHWUTbLIX 1 HE CTONb U3BECTHbIX Ntofen. [ina Koro-To 310
6biny haHTacTMYECKME NOBECTM U POMaHbI, KOTOpble B ©306UUM No-
ABAANNCH B KOHLE XIX — Hayane XX Bexa Bo Bpems GypHoro nporpec-
€a HayKu, TEXHUKM N NPOMbILLIEHHOCTW, OTKPbIBABLUErO LWMPOKYIO A0-
pory daHTtasuu. Tak, ToT %e I. M. [peyko rosopui, 4To €ro «...ewé
B [1€TCTBE YB/eKNa HayyHas daHTacTuka — ,,AproHaBTbl BceneHHoi,
LAInnTa“».

[pyroi Halw BCEMUPHO M3BECTHbIN NMUOHEP KOCMOHABTUKWM — Anek-
caHap WrHatbeBuy Llapreii, 6onee n3BeCTHbIN NoA MMeHem Hpus
BacunbeBnya KoHapaTioka, CBOIO NepByio HayuHylo paboTy TaK U Ha-
3Ban — «Tem, KTO Oyaer yutatb, 4tobbl cTpomuTb» (1919). OHa cTana
OCHOBOW €ro Knaccuyeckoi paboTbl NO TEOPUM KOCMOHABTUKU «3a-
BOEBaHWE MEeXMNIaHEeTHbIX NpocTpaHcTB» (HoBocubupck, 1929). MNpo-
unTaB 3Ty KHWUTY, aMmepuKaHLbl MCMNONb30BaAu pa3paboTaHHyio UM
CXeMY «YHHOW TpacChbl» AN NONETOB CBOMX KOCMUYECKUX Kopabnei
«AnonnoH» K JlyHe 1 o6patHo Ha 3emnto. Tak, 6narogaps KHUre Mblicib
OJHOTO0 YenoBeKa CTana AoCTOAHMEM BCEro YenoBeyecTsa.

CerofHs ANs Hac ABAAIOTCSA 06bIAEHHBIMU TaKME CI0BA U HEONOTU3MbI,
KaK «KOCMOHaBTUKa», «KOCMOHABT», «KOCMOAPOM», «KOCMUYECKUI
MONET», «KOCMWUYECKWA annapar», «<KOCMUYECKUI Kopabib», «nepe-
rpy3ka», «CKadaHap», «nepBas KOCMUYECKas CKOpPOCTb» U Ap. 3T
BbIpAXEHUS ecTecTBEHHbIM 06pa30M BOLLAM B HALLY XM3Hb C NEPBbIM
CnytHUKOM 1 nonétom tO. A. FarapuHa. A KTo nepBbIM BBEN 3TW MOHA-
TUA B HaW 06uxoa? MHorve 06 3ToM axe He 3adyMbiBanuCh, 1 cerog-
HA Y)Ke HaBepHAKAa Mano KTo 370 3HaeT. A NOABUANCHL 3TV TEPMUHBI B
HaleMm f3blKe BnepBble B kKHure A. A. LitepHdenbaa «<BBeaeHuve B Koc-
MoHaBTuKy» (M.-Jl.: OHTW HKTII), nepeoe n3aaHue KOTOPOi BbIWO B
1937 r. Hag 3101 kHuroit Apu AbpamoBuy pabotan ¢ 1925 r. Bnepsble
OH NpeACTaBu CBOW TPYA Ha CyZ Hay4YHOMN 06LLeCTBEHHOCTY 6 ieKabps
1933 r. B Bapluase, B ACTpOHOMUYECKOM 06cepBaTopun BapluascKo-
ro yHmeepcuteta. Ho, K coxaneHuto, Toraa oHa He Halna NoAAepx-
KW y ero cooteyectBeHHNKOB. B mae 1934 r. lWtepHdenba nosTopun
cBoii goknag no kHure B CopboxHe (Mapuk), B NpUCYTCTBUM BCEMUP-
HO M3BECTHbIX PPaHLYy3CKMUX NMOHEPOB KOCMOHABTUKU P. 3cHo Menb-
Tpu, A. lyn-Tvpa n ap. 3a ceoit Tpya A. A. LitepHdenba B ToM e rogy
6bin yaoctoeH MexayHapoAHON NOOLWPUTENLHON NPeMUn No acTpo-
HaBTuke KomuTeta acTpoHaBTMKM PpaHLy3CKOro acTPOHOMUYECKOTO
obuwectea. B nuceme A. Jlyu-Tupuia K aBTopy 66110 BbIpaXeHo noxe-
naHue, ytobbl aBTOP HAWEN M3AaTens ans nybauKauum ceoero Tpyaa
Ha paHuy3ckom s3bike — «Initiation a la cosmonautique». OgHako
3TO NoXenaHve CMOrI0 OCYLLeCTBUTLCA NnLLb Yepe3 3 roaa v B CoeT-
ckom Cotose.

14 nioHs 1935 1. yUEHbIV C Cynpyromn nprexan B Hally CTpaHy, CTaBLUyto
ANS HUX BTOPOM poanHoi. OH noctynun Ha paboty B PeaKTuBHbIA Ha-
Y4YHO-UccneaoBatenbckuii MHCTUTYT (PHUW) — cTapimm uHxeHepom, 1
napannenbHo ¢ KOHCTPYKTOPCKON AeATeNbHOCTbI0 NPOAOMKUA CBOV Te-
opeTuyeckue 1ccneaoBaHus no npobnemam paKeTHOR TeXHWUKK. U
uccnepoBaHus ny6ankosanuch B TpyAax MHCTUTYTA W BOLWU B OTe-
4eCTBEHHbIN BapuaHT pyKonucy «BeefeHne B KOCMOHaBTUKY», nepe-
BOJ KOTOPOW Ha PYCCKWIA A3bIK BbINONHUA Teopruii Ipuxosuy JlaHre-
MaK. OH He TONIbKO B BbICLIEN CTeNeHW TOYHO nepesan MbICAK aBTopa,
HO U CYEN HEOOXOAMMBIM COXPAHWUTb OPUMUHANBHYID TEPMUHONOTUIO.
Camo cnoBO «KOCMOHABTUKA» Oblo Toraa HeoGblYHbIM. Hanpumep,
NpU3HaHHbLIA nonynapusatop Hayku fikoB Mcupoposuy lMepenbmat,
HECMOTPS Ha BbICOKYIO OLeHKY Tpyaa LUtepHdenbaa, Tem He mMeHee
ynpeKkHyn JlaHremaka B NPUHATAN 3TOTO HEOOrM3Ma.

ToT baKT, 4TO COBETCKMI YYEHbIN NepBbIM NPUMEHUA TEPMUH KKOCMO-
HaBTKKa», Ha 3anaje 3amanymBanca u gaxe ocnapmsancs. Tak, bpaH-
LY3CKWIA YYEHBIN-MEXaHWUK, TeHepanbHblii aupexTop (1942-1962)

HauunoHanbHOro ynpaBneHus No aBMALMOHHBIM U KOCMUYECKUM UC-
cneposaHuam (ONERA) Mopwc Pya B nNpeancnoBun K aHriMncKomy
uznanuio (1959) kHurm «PakeTHble auratenu» M. Bappepa, A. Xo-
mortra, b. ®. Bebeka n XK. BaHaeHkepkxoBa, BnepBble M3[aHHON B
Benbrun Ha hpaHLy3cKom a3biKe (1956), NPAMO MULLET: «...KOCMOHAB-
TMKa (TEPMUH, KOTOPbIV A NPEANOXMUN) UAET HA CMEHY a3pOHAaBTUKE,
paclmpss, 1 jaxe onepexas eéx.

Takum 06pa3om, B Nepuop CTaHOBNEHWUS KOCMOHABTUKM B HayYHbIX
Kpyrax 6biN10 He BCE TaK 0AHO3HAYHO, KaK 3T0 BUAUTCA ceityac. B gans-
Helwem A. A. LitepHdenba NpyMBHEC B HaLLy peyb U TaK1e CN0Ba, Kak
«KOCMOHABT» U KKOCMOAPOMY.

Tem He meHee PpaHLKsA, NOJ 3HAKOM TECHOTO COTPYAHMNYECTBA C KOTO-
poit npowen 2010 rop («Poccus — OpaHuus»), He ocTaBanach B CTO-
poHe oT hOPMMPOBAHMA KOCMUYECKOTO MUPOBO33peHus. Hanpumep,
60/1bLUYI0 PO/b B NpONaraHae MAen KOCMUYECKUX NyTeLWecTBUN 1 pas-
BUTMM HOBOFO M1POBO33PEHUA, KOTOPOE BNOCNEACTBUM HA3BaN «KOC-
MU3MOMY, HapAdy C OTeYeCTBEHHbIMU AeATeNAMW Ha paHHeM 3Tane
npoby¥aeH1s MHTepeca K NOKOpeHuio 6ecKoHeyHon BceneHHo cbl-
rpan W3BeCTHbIN paHLy3CcKUi nonynapusartop actpoHomun Kamunb
®nammapuoH (1842-1925). BonblUMHCTBO ero KHUT Bbinn nepeseje-
Hbl Ha MHOTUe A3bIKK, B TOM YMCie Ha PYCCKMI. B KoHue XIX — Hava-
ne XX Beka 3T0 6biny HAaCcTONbHbIE KHUMM NioBUTeneid acTpOHOMUK 1
BCeX, KTO MHTepecoBaca HayKow. Ero daHTactnyeckne n Hay4yHo-no-
nynspHble NPON3BEAEHNA 3HAKOMUAM YnTaTenel ¢ azamu acTpoHOMUM
1 BO30OYXKAANM CTpeMeHWe K NO3HaHWI0 BCeneHHOM U MHbIX MUPOB.
HecmoTps Ha TO 4TO B HUX COBEPLUEHHO OTCYTCTBOBANMW TEXHUYECKUE
npeaBWAEHUA, OHU Cbirpanu onpefenéHHyio ponb B NponaraHje naeu
MEXMNaHeTHbIX NyTeLWecTBN N OKa3anu 6onblIoe BAMSHWE Ha CTap-
Wwee nokoneHue GyayliMx paboOTHUKOB aBMALMU U PAKETHON TEXHU-
Ku. Mbl yKe He roBopuM O BauAHUM PnammapuoHa Ha hopmupoBa-
HUe pycckoro kocmusma (A. B. Cyxoso-KoGbinuH, H. ®. ®&énopos) n
npexae Bcero Ha MupoBo33penue K. 3. LinonkoBckoro. 3To BAnAHue
6eccnopHo.

He 6e3 BAnAHWA kKHUT PnammapuoHa B Poccum BO3HUKAW: HUKeropoa-
CKMIA KPYIOK lobuTeneit UK 1 acTpoHommum, Pycckoe actpoHomu-
ueckoe o61wectso, O6LLecTBO NoOUTENEN MUPOBEAEHNSA U T. A., YNEHbI
KOTOPbIX BNOCNEACTBINM TOXE HAaNUCanu MHOTO KHUF, @ Camu 3T1 opra-
HU3aUMW NPUHANN aKTUBHYIO PONb B KHUrOW3AaTeNbCKON AeATeNbHO-
CTW, HaNpaB/NeHHOW Ha NoNyAPM3aLMI0 3HaHUM NO aCTPOHOMMM U KOC-
MUYECKUM UCCNesoBaHUAM.

«Kocmoc» (4To B MepeBOfe C rpevyecKoro O3HayaeT «MopAfoK»,
«YCTPOICTBO», «MUPOBOW MOPAAOK», «MUP» U... «KPacoTa») B MUto-
noruyeckon n muconornsnpoBaHHon paHHedunocodckon Tpasu-
LMK MOHMMAETCA KaK LenocTHas, ynopsafodeHHas, opraHu3oBaHHas
B COOTBETCTBMW C OnpefenéHHbIM 3aKOHOM BcenenHas. Bbixop ye-
NOBEYeCTBa B KOCMOC, LieNeycTpemMn&HHOCTb Ha ero 0CBOeHWe, KOTo-
pble NPeABOCXUTUA 1 BO MHOTOM C(hOPMMPOBan Halll COOTeYeCTBEHHNK
K. 3. UnonKoBCcKuiA, Ao crx nop cnoco6CTBYIOT pacluMpeHUto MHANBY-
LyanbHOro CO3HaHUA YenoBeKa 0 KOCMUYECKUX MacliTaboB. Mo Bbi-
CKasblBaHuto B. V. BepHapacKoro, «XyAoMecTBEHHOE TBOPYECTBO BbIAB-
NA€T HaM KOCMOC, NPOXOAALLNIA Yepe3 CO3HaHME XKMNBOrO CyLLecTBay.
Kocmoc BbiCcTynaet onuueTBopeHnem Aylun B eé HeucyepnaemocTy,
GeccmepTun M Kpacote. YnTas KHUTM KNACCUKOB KOCMOHABTUKU U
(haHTaCTUKM, NOHUMAELLb, YTO «KKOCMOCY» U «KPACcoTa» — TOXAECTBEH-
Hble NMOHATUA, eAUHCTBO «PUINKN» U «INPUKU». ICTETUKA 3BE3[HO-
ro He6a CToNb rpaHAMO3Ha, uto dunocod Mmmanymn KaHt ynogobun
3BE3/1HOE HEGO HPABCTBEHHbBIM «CKPUKaNAM» YeNoBeYEeCKOro cepaLa.
bnaropaps counHeHMAM peBHUX aCTPOHOMOB ¥ acTPOJIOroB, a 3aTem
thunocodos 1 daHTacTos, Yenosek BCE yalle 3aaymbiBancs o Hebe 1
€ro NoKopeHnu.

MycTb e 1 HbIHELHWEe NOKONEHWA 3a NParMaTM3mMoOM COBPEMEHHOM
MaTepuanbHOWM KynbTypbl He MOTEPAIOT POMAHTUKY NO3HAHWS HOBOTO
1 CTPEMAEHNS K HOBbIM BblicOTam!
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Apwv A6pamosu LtepHbenby,

It has been half a century since the perennial dream of humanity to escape the chains
of the Earth gravity and to go info space was realized by Yuri Gagarin on 12 April
1961. Hundreds of cosmonauts, astronauts, and taikonauts, the leaders of their pro-
fession, have observed the Earth from orbit afterwards. Space exploration has risen
fo the occasion that people start travelling to space as tourists, as predicted by Chief
Soviet Designer Sergey Korolev who said, “Once there comes a day when one will
need just a voucher to go to space”.

By this time the humanity has started thinking about going to the Moon, Mars, and
other planets.

Indeed, in the last nineteenth and twentieth century the humanity has stored tremen-
dous amount of knowledge on astronomy, cosmonautics, and rocket engineering. All
this knowledge is set forth in books. Even today, when most people get knowledge in
the Internet, this information is derived from the books.

These are the books which made us dream of the outer space and construction of
rockets and spacecrafts when we were just the kids; these are the books which told
us everything about the rocket engineering when we studied at the universities; and
these are the books which share this experience with future generations who will
conquer the Universe.

Still, how is the space exploration documented in literature today?

Today, everybody knows who Konstantin Tsiolkovsky and Sergey Korolev are. We cel-
ebrated their 150th and 100th anniversaries four years ago. It is by their heroic ef-
forts that in 2007 we marked the half-a-century anniversary of the epoch-making oc-
casion when for the first time in the world a material body was successfully delivered
to space and did not returned to the Earth’s surface. It was Sputnik 1, the first Earth-
orbiting satellite designed in the Soviet Union. Four years later the first man (Yuri
Gagarin) went info space.

Many outstanding scientists and designers, who scored a success in their research,
shared their experience with other people by means of books, a vast universal store-
house of knowledge acquired throughout the centuries.

The research findings and background materials are usually used at the very begin-
ning of any scientific or engineering work. That is to say that one should study the pre-
vious experience gained by the counterparts some generations ago. As the time-hon-
ored wisdom has it, there is nothing new under the sun.

This mystical craving of humanity for space appeared long before the advent of
spacecrafts and overcoming the Earth gravitational force. The Russian ancestors
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dreamt of space as well. For example, it was Cyril of Turov, the “Russian Golden-
mouth” and one of the famous theologicians of the Kievan Rus'’ in the twelfth century,
who wrote the first theological treatise “About Heavenly Powers” where he described
the structure of the Universe and matched it with microcosm of human’s soul. In an-
other sermon, the “Golubinaya Kniga” or “Book of the Dove”, he gave much knowledge
on the origin of the Universe. It was in this period of time when the Slavs started to be-
lieve that there were as many stars as people on the Earth. Therefore, many people be-
lieved that if a star falls, a human has died and if a star appears in the sky, then a child
has been born. In that period of time Europe was far behind these problems (Giordano
Bruno and Nicholas Copernicus were born by far later).

Yet, in the Age of the Enlightenment, and at the turn of the ninefeenth and twenti-
eth century, Russia brought many scientists whose terrestrial thoughts rose up to the
space. These were such scholars as Bakhtin, Gumilyev, Losev, such scientists as Ver-
nadsky and Chizhevsky, such philosophers as Solovyev, Berdyayev, Bulgakov, Floren-
skiy, and such surgeon as Pirogov, etc. The creators of artistic word largely contrib-
uted to the development of philosophy and human endeavor to discover the immense
reaches of the Universe and the magic of space. For example, the Russian poets Niko-
lai Klyuev and Sergey Esenin introduced such term as the “outer space of izba ” or
“outer space of house”, while the Russian song “Gori, gori, moya zvezda” (Shine, Shine,
My Star) has become the truly national lyrical anthem.

As history shows, books spurred the most prominent scientists and designers of the
first half of the twentieth century to devote their life fo space exploration and rock-
et engineering. For instance, K. Tsiolkovsky was inspired by A. Fyodorov's research
“New principle of air navigation excluding atmosphere as supporting medium” (Saint
Petersburg, 1896). It was not the bestseller though it gave the impetus to Tsiolkovsky
who started examining one of the questions outlined in the book. The book seemed to
be unclear, but its main idea aroused his interest and he started its physical and math-
ematical study. Afterwards, Tsiolkovsky asserted, “Here is the beginning of my theo-
retical investigation on possibility to apply rocket devices for travelling into space... It
drove me to serious work to do, like the fall of an apple which drove Newton to discov-
er his system of gravitation”.
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Thus, thanks fo the Fyodorov's research, in 1903 Tsi-
olkovsky wrote the most arresting and groundbreaking
article “Investigation of Outer Space by Rocket Devic-
es”. Its significance in the life of many prominent scien-
tists and designers is invaluable and unquestionable.
This article aroused great interests all over the world.
It seems enough to cite the letter of Hermann Julius
Oberth, one the pioneers of German rocketry and as-
fronautics, “It is pity that | got to know you as late as
1925. If | had known your groundbreaking works be-
fore (1903), | would not have wasted the time and
avoided the unnecessary losses”.

Nobody would wonder today at the popularizing role of
books, the only source of knowledge up fo the twenti-
eth century before the advent of journals and cinema-
tography. The founding fathers of astronautics were
absorbed in fantastic books by Jules Verne, Herbert
Wells, etc. This is how Tsiolkovsky recall in his final edi-
tion of “Investigation of Outer Space by Rocket De-
vices” (1925), “Yearning for space exploration was
brought in me by famous French fantast Jules Verne.
He woke up my mind in this field. And | conceived a
wish followed by intellectual activity. Certainly, it would
not produce the desired results but for the science”.

All people deal with books from the very childhood,
at school and so on. The role of books in shaping our
world view is invaluable, and even the Infernet does not
have a competitive advantage in this respect.

The world view of previous generations was main-
ly based on such remarkable books as “Interplane-
tary Journeys” (11 editions) and “Astronomy for En-
tertainment” (26 editions) by Soviet science writer
Yakov Perelman. For example, Professor K. Feoktistov,
the Soviet Pilot Astronaut, Hero of the Soviet Union,
made up his mind that in thirty years he would build
a spacecraft fo travel into space when he was just 8
years old (1934). He fold it fo his friend when he read
“Interplanetary Journeys” by Yakov Perelman which
he had received from his elder brother Boris. And his
dream came frue exactly in thirty years, on 12 October
1964, when together with Soviet astronauts V. Koma-
rov and B. Yegorov he fravelled info space on the Vosk-
hod spacecraft having participated in its design before.
The new style of disclosure of the message of the book
created by Perelman was a sort of revolution in the
popular-scientific literature. His open manner of nar-
ration is depicted in the whole series oh his long-run
books for “entertainment” (over 250 thousand copies).
“Interplanetary Journeys” inspired another Soviet as-
fronomer, twice the Hero of the Soviet Union, Doctor
of Physics and Mathematics, M. Grechko. “Though, ac-
cording to the narration, the first man will travel into
outer space in a hundred years, | started dreaming of it
atonce,” recalls Georgy Grechko.

This and many other similar books became a kind of
the reference point in biographies of many outstand-
ing people. For some of them these were fantastic sto-
ries and novels which were in abundance at the turn of
the nineteenth and twentieth century due fo rapid de-
velopment of science, technology, and industry. The lat-
ter cleared the way for popular-scientific literature to
immerse into the world of fantasy. Even G. Grechko fold
that he “was carried in the childhood away with science
fiction books, such as “the Argonauts of the Universe”
and “Aelita” or “The Decline of Mars”.

Another world-known pioneer of astronautics is Yuri
Kondratyuk (or Aleksandr Shargei as per his birth
name) who called his first scientific work as “For Read-
ers Who Are Learning fo Build” (1919). It was the foun-
dation of his major scientific work on the theory of
astronautics titled “The Conquest of Interplanetary
Space” (Novosibirsk, 1929). The Americans, by the
way, used the earth-lunar flight course described in the
book for their Apollo spacecraft. Like this, the ideas of
one man depicted in the book have become the prop-
erty of all mankind.

Today everybody knows such words as astronautics,
astronaut, space launch facility, space flight, space ve-

hicle, spacecraft, overload, spacesuit, and orbital veloc-
ity. These words and word combinations became part
of everyday life with the launch of the first satellite and
human being into space. Yet, does everyone know who
incorporated these words into everyday life? Most peo-
ple have never thought about it and nobody can answer
this question with absolute conviction. These terms ap-
peared for the first time in the book “Introduction fo
Space Exploration” by Ary Sternfeld published in 1937.
Ary Sternfeld worked over this book since 1925. On 6
December 1933, he submitted his work to the public ap-
proval at the Astronomical Observatory in Warsaw Uni-
versity. However, at that moment nobody met it with
support. In May 1934, Sternfeld addressed the meet-
ing in Sorbonne, France in the presence of the French
founding fathers of space exploration, including Rob-
ert Esnault-Pelterie and Andr Louis-Hirsch. For his
work Ary Sternfeld picked up the international incen-
tive award in the field of astronautics given by the Com-
mittee on Astronautics of the French Astronomical So-
ciety. Afterwards, Louie Louis-Hirsch expressed a wish
to publish this article in French in the Initiation la cos-
mon utique. However, it was fulfilled only three years
later and in the Soviet Union.

On 14 June 1935, Ary Sternfeld together with his wife
came fo the Soviet Union which has become their sec-
ond native land. He joined the team of the Rocket Re-
search Institute as a chief engineer. Along with the
engineering activity, he continued studying the theo-
retical issues of the rocketry. His investigations were
published in the proceedings of the institute as well
as in the Soviet manuscript “Infroduction to Space
Exploration” translated by Georgy Langemak. Geor-
gy Langemak did justice to the ideas of the author
and considered it was necessary fo preserve the orig-
inal terminology. For instance, the word “cosmonau-
tics” (astronautics) was quite uncommon. The writer
of standing reputation, Yakov Perelman, who highly ap-
preciated the Sternfeld’s works, reproached Langemak
for adopting this neologism.

The fact that the Soviet scientists was the first who
used the term “cosmonautics” was suppressed on the
West and even contested. For instance, in the preface
of the “Rocket Engines” by M. Barrer, A. Jomotte, B. Ve-
beck, and J. Vandenkerhove published in Belgium in
French (1956) and in English (1959), the French mech-
anician and Director General (from 1942 till 1962) of
the National Aviation and Space Development Agen-
cy Mautice Roy wrote, “... cosmonautics (the term that
I have suggested) is used for astronautics stretching its
meaning”.

Therefore, in the infancy of space exploration nothing
was well-defined in academic circles as it seems today.
Afterwards, Ary Sternfeld introduced such words as
“cosmonaut” (astronaut) and “cosmodrome” (space
launch facility).

STRATEGY

Nevertheless, France did not keep aloof in formation
of world view on space exploration. For example, it was
French astronomer and writer Nicolas Camille Flam-
marion (1842-1925) who, along with the Russian scien-
tists, played a significant role in popularization of space
exploration and its conceptualization which was later
known as cosmism. Most of his books were translated
into various languages and into Russian as well. At the
turn of the nineteenth and twentieth century, they were
reference books for amateur astronomers and for ev-
erybody who was interested in astronomy. His fantas-
tic and scientific works introduced the readers with the
basics of astronomy and aroused an interest in investi-
gating the Universe and outer space. Despite the fact
that they did not provide any technical knowledge, they
played a great role in popularization of the interplane-
tary journeys and influenced largely on the world view
of future workers of aviation and rocketry industries.
There is no sense to mention the importance of Flam-
marion on the formation of Russian cosmism (A. Suk-
hovo-Kobylin, N. Fyodorov) as well as on the formation
of world view of K. Tsiolkovsky.

The Flammarion’s books contributed largely to the ap-
pearance of Nizhny-Novgorod Society of Physics and
Astronomy for Amateurs, Russian Astronomical Soci-
ety, and Society of Astronomy and Geophysics for Am-
ateurs, etc. The members of the these societies created
many stories, tales, and novels while the societies them-
selves took active role in publishing activity aimed at
popularization of knowledge on astronomy and space
exploration.

The word “cosmos” (from Greek kdopog (kosmos),
which means “order”, “world order”, and “beauty”) is un-
derstood in the mythological early philosophical tradi-
tion as the integrated harmonious Universe. Going into
space as well as dedication to its exploration, which
were greatly anticipated and formed by Konstantin Tsi-
olkovsky, are still conducive to broadening of individual
consciousness of a human being up to cosmic scale. As
V. Vernadsky asserted, “the arts cast the light on cos-
mos which goes though the consciousness of a living
being”. The cosmos acts as personification of the soul in
its inexhaustibility, immortality, and beauty. By reading
the books of classical fiction science writers one can
easily understand that the concepts of “cosmos” and
“beauty” are identical. That is the unity of “physics” and
“lyrics”. The beauty of the starry sky is so overwhelming
that Immanuel Kant compared it with moral tables of
human'’s heart. Thanks to the fractates of astronomers
and astrologists as well as to the stories and novels of
philosophers and science-fiction writers, foday we tend
to think about conquering the space more often.

Let the nowadays generations be eager to discover new
knowledge beyond the pragmatism of modern materi-
al culture!

FarapuH aaput cBoto KHury «[lopora B Kocmoc» gouke K. 3. Llnonkosckoro
M. K. KocTtnHoi-Linonkosckon
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NTA 2011: CEPbE3HO, 3HAYNMO, MACLUTABHO

C 15 no 17 mapta 2011 roga B CaHkT-letepbypre B JleHakcno npoluna
Metepbyprckas TexHuyeckas spmapka ([TA), BkawouuBllas B cebs

pAL  MeXAyHapoAHbIX BbICTABOK

KOHdepeHUUA NO  MeTannypruu,

METaﬂﬂ006pa60TKe, MaWNHOCTPOEHUIO N BbICOKNM TEXHOTOTUAM.

fApmapka 2011 roaa cTana NoUCTUHE rpaHau-
03HOI: B TPEX NaBMAbOHAX CaMOW KpynHoOW
BbICTABOYHOWN MIOWAJKN CEBEPHOW CTOMMULbI
Obinv NpeactasieHsbl Gonbe 500 BeayLimux
MPOMbILLINEHHbIX M MHHOBALIMOHHbIX KOMNa-
HUI U3 20 cTpaH Mupa, B TOM YUCIe Komna-
HUM u3 Fepmanun, PuHnaHaum, Yexun, Typ-
umm, TaneaHa n ap. MeponpusaTtua Apmapku
nocetunu cebiwe 8000 cneunanncTos. B atom
roay Ha MTA nposoanncs oduLnanbHbIi Bbl-
CTaBOYHbIV AyaWUT ANA NOATBEPKAEHUA MpU-
cBoeHHoro flpmapke B 2008 rogy 3Haka
Poccuitckoro coto3a BbICTABOK M ApMapok
(PCBS), KOTOpbIN ABNAETCA CBUAETENLCTBOM
BbICOKOrO Ka4yecTBa MEpPONpUATUS.

Bce gHu Ha fpmapke pabortanu cneuuanu-
31poBaHHbIe BbICTaBKW. Ha BbicTaBke «Me-
Tannyprus. JiuteitHoe aeno» 6bian npeacTas-
NeHbl KpyrHewmne npeanpusTua oTpaciu,
cpean Kotopbix: BopoBMuCKMI KOMGUHAT
orHeynopoB (HoBropoackas 061.), 3aBof
«KpacHbiii Bbibopel» (CaHkT-NeTepbypr),
NutenHo-mexaHn4yeckuii 3asog «MawCranb»
(Mex3a), MUHCKUIA NOALIMMNHUKOBLIA 3aBO[,
(Pecnybnuka benapych), MeTannypruye-
CKuMii 3aBog «JnekTpoctanb» (MocKoBcKas
061.) 1 Ap. Ha cTeHaax 3KCMNOHEHTOB noce-
TUTENU-CNELNANUCTbl  MOTM  O3HAKOMMUTb-
cA C HoBeilmMM 060pynOBaHNEM, TEXHONO-
rMAMM B 061aCTU METANIYpPriu U NUTENHOTO
npousBoacTea. Tak, KomnaHua «Komnnekc-
Hble moaudukatopbl» (CaHkT-Metepbypr)
npeacTaBuna HoBylo NMHENKY pacKkucauTe-
nert pNA cTanu C cofepxaHuem pepKose-
MeJIbHbIX 3/1IeMEHTOB, 6apus U CTPOHUMA.
Mpeanpusatne «MeTtannyprus cneymans-
HbIX cTaner» (MockBa) NpoAeMOHCTPUPO-
Bano rpaduTMpoBaHHble 3NEKTPOAbl ANs
cTanennaBubHbIX nedyeil. Ha cteHae Kom-
naHum «Tepmonut» (YKpauHa) Obin npea-
CTaBfleH BbICOKOYACTOTHbLIA  TPaH3MCTOp-
HbI reHepaTop cepuu, npefHasHayYeHHbIR
[NA NOBEPXHOCTHOTO Harpesa C Lenblo 3a-
Kanku petaneit. Ha cteHae komnanun «OKB
»Cnektp“s (Cankr-lMetepbypr) MoXHO 6bi10
HaNTV HOBYIO MOJENb CMEKTPOMETPA ANA Ko-
NIMYECTBEHHOTO aHanM3a XUMMUYECKoro co-
CTaBa MeTanoB M cnnaeoB. [peanpustne
«Apmanut-1» (CaHkr-Netepbypr) npeacra-
BUNO 06pasubl  NUTEHO-LITAMMNOBOYHO
NPOAYKUMM, pe3nHOMETANIMYECKNE amop-
TM3aTOpbl, U3AeNUs C MexaHuyecKoi obpa-
60TKoM. HoBble 06pasLbl CTAaHKOB W APYroi
NpoAyKuMM AN MeTannoo6paboTKU MOXKHO
ObiN0  yBMAETb HA CTEHAAX Y4YacTHUKOB

BbicTaBKM «O6paboTka MeTannoB», cpeau
KOTOPbIX 6bIIN TaKMe KOMNaHUKW, Kak: «M3-
mepuTenbHble TexHonornn» (MocKoBcKas
061.), «ToyHas MmexaHudeckas obpaboTka»
(CaHkT-NeTepbypr), rpynna KoMnaHuii «Xai-
Tek VHcTpymeHT» (CaHkT-MeTepbypr), npea-
ctaButensctBo  «ANIbONIET  VIHKUHMPUHT
Al» (Canxr-Netepbypr) u ap. Ewé ogHo Ha-
npaeneHve Ha flpmapke npepcTaBUIM 3KC-
MOHEHTbl  BbICTaBKU  «MalIMHOCTPOEHMEN:
«bayap Komnpeccopbi» (Mocksa), KpacHo-
Kamckuit PM3 (Mepmckuii kpait) u ap. Kom-
naHus «Terac» NpefcTaBuia CBETOAUOAHbIE
namnsbl, 000 «Yetpa K34Y» — am3enbHbin
psuratenb, 000 «JleoTek-Tpynna» — nna-
HETapHyl0 MeNbHULY [/ CBEPXTOHKOTO W3-
MeslbYyeHUs MaTepuanos.

VIHHOBaLMOHHBI 6n0K Ha flpmapke npea-
ctasuna XVII MexayHapogHas BblCTaBKa-
KoHrpecc «Bbicokne TexHonoruun. VIHHOBa-
umn. Nusectuumm» (Hi-Tech). B Heit npuHaAm
yyacTue Bepyllue poccuiickue u 3apybex-
Hble Hay4Hble opraHu3auuu, rocyaapcreH-
Hble Hay4yHble LEHTPbl, Hay4yHO-UCCNeno-
BaTeNbCKUE  WHCTUTYTbl, MPOMbILNEHHbIE
npeanpuATMA 1 BY3bl, Cpeamn KoTopbix: KoH-
uepH «Cupuyc» (Mocksa), KpacHoropckuii
3aBog um. C. A. 3sepeBa (MockoBcKas 0611.),
HUW tenesuperus (Cankt-NMetep6ypr), Hayy-
HO-MCCNeA0BaTENbCKUIA LEHTP NO U3YYeHUIO
CBOWICTB MOBEPXHOCTM W Bakyyma, LHWW
KM «Mpometeii» (CankT-Metepbypr), LeHtp
TEXHOJIOTUM CYLOCTPOEHUA U CYAOPEMOHTA.
KonnektneHble 3Kcnosuumu XabapoBCKOro
Kpas, Pecnybnuku Kapenus, Cubupckoro u
opyrux otaeneHunidi Poccuinckon akagemum
HayK MpoAeMOHCTPMPOBaAM WHHOBALMOH-
HbIA NoTeHuMan pernoHoB Poccuu. Mocetu-
TeNU-CNeunanuncTbl BCTPETUAN Ha BbiCTaBKe
6onblie 300 3KCMOHATOB, NPEACTABAIOLINX
cob0oii MHHOBALMOHHbIE NPOAYKTbI, TEXHONO-
TMM U NPOEKTbI.

AKTBHOE yyacTue B Apmapke npuHana Pec-
ny6nuka benapycb: B cOCTaBe KONNEKTUBHOM
3Kcno3unumMu MUHMCTEPCTBA NPOMBbILLIEHHO-
CTU BbiNM NpeacTaBneHbl 6oblie 25 CTaHKo-
CTPOMUTENbHbIX, MALUIMHOCTPOUTENIbHBIX U Me-
TanNypruyeckux NpeanpuAaTvi, a BbICTaBKa
Hi-Tech cobpana oKono 20 HayYHbIX OpraHu-
3auuit ot MuHucTepcTea o6pasoBaHus bena-
pycwm.

COBMECTHO C TPaAWMLMOHHOW 3KCno3uuuen
Apmapku B JleH3Kcno npowna eaAnHCTBEHHAsA
B Poccuu BbicTaBKa no 06paboTke 1MCTOBOrO
metanna BLECH Russia 2011, B KoTopo#n

HOBbI OBOPOHHbIA 3AKA3 CTPATETUW | 02 | ANPE/b *11

NpuHANK yyacTve 6onblue 120 poCcURCKUX U
3apybexHbIX NPOM3BOAUTENEN U NOCTABLLYU-
KOB MmeTannoobpabarbiBatowero obopyao-
BaHWA A1 Nna3MeHHo/ra3oBoi/nasepHoin
pesku, rmbKu, HOPMOBKU, CBApKU, OKPACKU
1 Kpenexa IMcToBoro metanna.
MNapannenbHo ¢ ApmapKon Npowno MHo-
XecTBO [enoBbix meponpuatui: V lNetep-
Oyprckuin MapTHepwat, NpoBefeHue KOoTo-
poro coBmecTHo ¢ MNTA cTano yxe xopowen
Tpaguumen, n cTaBWMn HOBUHKOW fApmapKu
3T0ro roga POCCUMICKO-DUHAAHACKUIA Npo-
MbILWNEHHbIN popym. OgHaKO B NepByio ove-
peab BCe 1eN0Bble MePOnpUATUA CTPOUNNCH
BOKPYr [1pOMbIWNEHHOrO KOHrpecca, LeH-
TPanbHOW TEMOW KOTOPOro cTana MoAepHu-
3aUMA POCCUACKOM 3KOHOMUKW. OCHOBHas
naea nneHapHoro 3acefaHus «MapTHepcTso
KaK yCcNnoBue MOLEpHM3aUMMN U TeXHONOoru-
YECKOro 06HOB/IEHUS», BbICKA3aHHasA Moje-
patopom — BuLe-rybepHatopom Muxaunom
OceeBckum: «Jliobass moaepHU3aLuMa Hauu-
HaeTcA CBEpPXy, 3T0 CBOEro poja 10MKa, HO
6e3 nopaepKN CHU3Y OHA HeOoCyllecTBu-
Ma B npuHuune. MogepHusauus, Heobxoau-
MOCTb KoTopoWi cchopmynuposan lMpesugeHt
P® [mutpuii MeaBeaeB, AOMKHa OXBaTUTb
BCEé Hawe obuiecTBo. M B nepsylo oyepedb
3T0 MOAEpHU3aLMUA NPOMbILNEHHOCTH, a
OHa HEBO3MOXHa 6e3 MOAepHU3aUUW Tex-
HOMOrMYeCKoW. BbicTaBoOYHAA 3IKCMO3MLMA
AAET npejcTaBNeHne 0 COBPEMEHHbIX Hayy-
HO-TEXHWMYeCKMX pa3paboTkax, 1 Hala 3aja-
Yya — MaKCMManbHO GbICTPOE NOsABNEHWE WX
Ha POCCUMCKOM PbIHKE».

17 mapTa, B nociefHuii geHb pabotsl MTA,
OblIM NOABELEeHbl UTOTWM KOHKypca «Jlyy-
LW MHHOBALMOHHBIN NPOEKT U Nyyllas Ha-
y4YHO-TEXHUYeCKas pa3paboTka ropja», B
KOTOPOM MpUHANK y4actne 78 npeanpus-
i Poccum n benapycu. B 17 HomuHaumax
6bino NpefcTaBneHo 217 MpoeKToB U pas-
paboToK. HamBbicwas Harpaga KoHKypca —
lpaH-Npn — Oblna NpUCYXAEHA KOMNaHWK
«LleHTp TexHonormm cyaocTpoeHus u Ccypo-
pemMoHTa» 3a TEXHONOrMKU POTaLMOHHO-/O-
KanbHoro hopmoobpa3oBaHUA U CTaHKU Ans
rMOKM TONCTONNCTOBbIX U KPYMHOrabapuTHbIX
AeTaneii B yCNOBUAX eANHNYHOTO U MenKoce-
PUINHOrO NPOM3BOACTBA.

/3 ropa B roa flpmapka noatBepxaaer u
YKpennAaeT eAnHCTBO U LeIOCTHOCTb POCCUIA-
CKOW HayKu v npombliLneHHocTn. Meponpus-
TWe 3TOro rofia TaKe No3BoNnI0 NPOAEMOH-
CTPMPOBATh Ha BbICOKOM MeXAyHapOAHOM
YPOBHE POCCUIiCKME W 3apybexHble [OCTH-
JKEeHMA B Hay4YHO-NPOMBbILWIEHHON cdepe.

Ten.: +7 (812) 320-96-76, 303-98-62
E-mail: autopr@restec.ru
http://www.ptfair.ru
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